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“ RUDCO ” 
LUBRICATED PLUG VALVES 


From 16° bore as illustrated down to 2” bore, all with 
the renowned Audco system of lubricating and sealing 
to ensure tight shut-of# and ease of operation. 

Materials and construction include Cast lron, Steel, 


Stainless Steel, Acid Resisting Bronze, Audcoloy, 
Reinforced Ebonite and Glass. 


ANIDCO). | VALVE 


AUDLEY ENGINEERING COMPANY LIMITED 


DORT:- SHR PSHIRE * ENG 
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These drums are welded 
throughout and = are 
manufactured in large 
quantities. They can be 
supplied painted, gal- 
vanised or tinned. 
Also manufactured in 
stainless steel. Capaci- 
ties ranging from 20 to 
150 gallons. 






































“ Everything for Safety Everywhere ’ STEAM & WATER FETT TINGS FOR ALL 
GAS MASKS ao ht 
—~ALL TYPES 
Self-Contained 
Breathing 
Anparatus | 
‘* Proto,’ }} 
‘*Salvus,’’ a 





** Fireox,’” etc 
Short-Uistance breathing 
Apparatus 








Antipoysc '’ anc other types 


OXYGEN and 
OXYGEN + CO, 


Resuscitatien 
Apparatus 
\“* Novox,” 


\** Novita,”’ 
and other types 











DUST MASKS and GOGGLES of all patterns 


ASBESTOS FIREPROOF CLOTHING, ACIDPROOF 
GARMENTS, etc. 


SIEBE, GORMAN & CO. LTD., LONDON 


Telegroms : Telephone : 
Siebe, Lomb. Lordon Weterloo 607! 


























ENSURE THE MAXIMUM OF EFFICIENCY 
TOGETHER WITH LONG LIFE UNDER 
ALL WORKING CONDITIONS 
Also SAND CASTINGS IN ALL NON-FERROUS METALS 
INCLUDING HIGH TENSILE BRONZES & ALUMINIUM 
Trionite Ltd., Cliffe Vale, Stoke-on-Trent 


PHONE STOKE-ON-TRENT 2171-2 
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*Phone : London Wall 3731. 
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Here is a portion of a very big oil storage install- 
ation we recently completed in Trinidad —the 
electrically-welded tanks illustrated are | 18ft. Oin. 
diameter and 41 ft.6in.deep (80,000 barrels capacity). 
This is only one of the many important jobs under- 





ENGINEERING CO. LTD. 


taken during the past five years — most of which HUNSLET e LEEDS 10 
we are still unable to mention. 
London Office: Winchester House, Old Broad Street, €E.C.2 ’Grams: ‘‘ Oxbros, Leeds ’’ 


’Grams: ‘‘Asbengpro, Stock, London ”’ ’Phone : Leeds 3252! 








CP.8a 




















' 
; 





MULTITUBULAR DRIERS 
ROLLER FILM DRIERS 





FLAKERS AND COOLERS 

































We offer accumulated experience 
of 50 years’ specialization. 

OUR WORKS, the largest in the 
United Kingdom devoted especi- 
ally to DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 
MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 


We have test plants on a commercial 
scale always available 

















RICHARD SIMON & SONS, LTD. 


PHENIX WORKS, BASFORD, NOTTINGHAM 
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INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene, Xylol, Nitroxylol, Binitroxylol 
Xylidine, Toluol, Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 


Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours. 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 
MILNSBRIDGE CHEMICAL WORKS 


Teleph : Telegrams: 
199-190 MELNSBRIDGE H U D D E R S F I E L D LEITCH, MILNSBRIDGE 


INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd., Prescott & Co., Regd. 
Vadgadi ,Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. West, Montreal 























A. J. RILEY & SON, Lo. 


BATLEY, YORKS 


Telegrams: “ BOILERS, BATLEY.*’ Telephone: 6572BATLEY (3 lines) ESTABLISHED 1888 


Makers of 


MILD STEEL RIVETED AND 
WELDED VESSELS 


JACKETED PANS COMPLETE 
WITH AGITATORS 


SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS 


TAR, BENZOLE & OIL STILLS 


CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS 


MILD STEEL PIPES 
ALL PRESSURES 


LANCASHIRE, CORNISH 
ECONOMIC & W.T. BOILERS 
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REGISTERED TRADE MARK 


THOMAS TYRER & CO. ‘LTD. STRATFORD - LONDON - E-15 
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FLUOR SPAR 





























HIGH GRADE 

“ 97-989, . 
Ca F, CONTENT 

O O 

is now available 
from 
GLEBE MINES LIMITED 
EYAM e DERBYSHIRE 





Telephone : Eyam 241 














OWSONs MASON MANCHESTER 19 


GAS PLANT CO.LTD. Tel. No. : Heaton Moor 226! 
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TANKS. CYLINDRICAL AND RECTANGULAR 
PUMPS AND FLOW METERS, ETC. 
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READS OF LIVERPOOL 
FOR BETTER TINS ¢ DRUMS 


™~ oo 






‘A product is no better than its container’ is a sound and well-tried business 
axiom. Poor sales always result where goods—however high their quality— 
are packed in inferior containers. If your product is sold in metal boxes, 
tins or drums, consult READS of LIVERPOOL, whose experience exten- 
ding over three-quarters of a centu y enables them to offer exactly the right 
type of container for every product. Typical outstanding ‘ Firsts’ secured 
by READS were ‘ Seamed-Corner’ tin boxes, double-seamed kegs and drums. 
READS were also the first in the British Isles to install printing presses 
capable of handling heavy gauge sheet metal. With few exceptions, if a 
package can be made from sheet metal, READS can supply it. 
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READS LIMITED, 21 BRIDGEWATER STREET, LIVERPOOL 1. Royal 1830 
; And at London, Glasgow, Belfast, Leicester and Co-k 
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ESTABLISHED 1840 


DANKS OF NETHERTON L” 


WRITE FOR 
PARTICULARS 















































CHEMICAL PLANT 
PRESSURE VESSELS ) 
JACKETTED PANS " au 
mixers RECEIVERS |! (A [|MINOFERRIC 


ALL TYPES OF WELDED THE CHEAPEST FORM OF SULPHATE OF ALUMINA 
AND RIVETED STEEL 
FABRICATIONS 








Sole Manufacturers ... 


NETHERTON, DUDLEY, PETER SPENCE & SONS LTD. 
WoORCS. 





MANCHESTER, 3 


LONDON OFFICE— LONDON OFFICE 778/780 SALISBURY HOUSE 


329, HIGH HOLBORN, LONDON, W.C. | 
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There’s money iin the air 


Wherever solvents are used money \ whether an active carbon recovery plant 
literally takes to the air as the result would be a worth-while proposition, our 
of evaporation and in many industrial \\ advisory department can clear the air by 


plants this wastage can be very serious. supplying you with the necessary details. 


SUTCLIFFE, SPEAKMAN 


AND COMPANY LTD - LEIGH, LANCASHIRE 


solvent recovery but, if you use sol- }\ \ London Office : 82 King William Street, E.C.4. 
' Tel. : MAWNsion House 1285'6." 





There isn’t the space here to list all } 


the industries which can benefit from 





vents at all, and are in any doubt 
Melbourne Agents—Messrs. H.R. Hill & Son, Pty, Led., 350 King Street. 
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echanisation 
Whatever kind of box or enclosure in * e 
metal you require there’s a MOON in tin box 
machine which will help you to say to 
enquiries ‘*‘ Yes, we can.’’ You can get 
the finish, you can perform intricate : 
operations and turn out the quantity on ma in 
a MOON machine. We make a wide 
range and will gladly co-operate in 
finding or designing one to suit you. If 
you have a problem, you can safely pass 
it to us. 
MOON BROS. LTD., Afakers of Tin Box and Drum Making Machinery, BEAUFORT RD., BIRKENHEAD 
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THIS APPARATUS MAKES 
POTENTIOMETRIC 


TITRATION EASIER 
THAN TITRATION BY 
COLOUR INDICATOR 


With this, the Mullard Electrometric 
Titration Apparatus Type E.920, a robust 
* magic-eye * tuning indicator replaces the 
usual fragile galvanometer. No external 
battery is needed. Drift, a frequent bug- 
bear with such apparatus, has been 
entirely overcome— by an ingenious 
new circuit. The apparatus is unaffected 
by changes in the supply-main’s voltage, 
and is equally suitable for research 
laboratory or factory. Being extremely 
simple to use, operatives with no special 
training can use it. The price is £33.10.0. 
For further particulars write to the 
Mullard Wireless Service Company Ltd., 
Measuring Apparatus Section, Century 
House, Shaftesbury Avenue, London, 
W.C.2. 


MULLARD 


MEASURING APPARATUS 

















BAKELAQUE 


Synthetic Resin 
Laminated Boards, 
Tubes, Rods, and 

Mouldings 





BAKELAQUE 
Resins, Varnishes and Moulding 
Powders 





MICA and MICANITE 


in all forms 





Vulcanised Fibre and 
Leatheroid 





Varnished Cloth, Tape 
and Tubing 





Presspahn, Fullerboard 
Ebonite and all 
Insulating Material for 
Electrical Engineers 








ATTWATER & SONS L"° 


PRESTON 
ESTABLISHED 1868 
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T. DAVIES LIMITED, Stee! Drum and Keg Manufacturers, 


Widnes Iron Works, WIDNES. 
— Grams : *‘ DAVEE ’”’ "Phone: Widnes 2463 
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BARBITONE 


BARBITONE SOLUBLE 
ALLOBARBITONE 


AND 
CYCLOBARBITONE 
FINEST QUALITY. 

ACTUALLY MANUFACTURED AT BARNET 

3 by 
PIERSON, MORRELL & CO., LTD. 


(THE ORIGINAL BRITISH ASPIRIN MAKERS) 
QUEEN’S ROAD - BARNET - HERTS 


Phone : Barnet 0723 Grams : Pierson, Morrell, Barnet 






































Modern methods demand 


the purest chemicals... 





Price List on Application 


J. W. TOWERS & CO., LTD, 4222 orice & Works : WIDNES 


and at 44, Chapel St., Salford. 3 and 134, Brownlow Hill Liverpool, 3 
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Intricate Shapes 


Carbon is employed for a great variety 
of specialised purposes in mechanical, 
electrical and chemical engineering, 
often in applications where no other 
material has the requisite properties. 


For meeting these requirements we 
have developed methods whereby it can 
be shaped into practically any form. 


The combined properties of carbon 
are unique. It is self-lubricating and 


has a high thermal and electrical con- 
ductivity compared with other non- 
metallic substances: it resists thermal 
shock, maintains its strength well at 
high temperatures. is chemically inert 
and has a low coefficient of expansion. 


In your own industry there may be 
something needed which would be the 
better for being made of carbon, or 
cannot be made without it. 


The collaboration of our engineers is at your disposal. 


\MORGAN 


product 


THE MORGAN CRUCIBLE COMPANY, LTD., LONDON, S.W.11 
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“POSTLIP” 


(No. 635 Mill) 


ENGLISH 


FILTER 
PAPERS 





White and All sizes, | 
Grey, Plain, Squares, 
Antique, Circles and — 
Crinkled, Folded Filter | 
and Rolls made | 
Embossed. to order 

Pure Filterings for ‘See report of TESTS 
de by the National 

Laboratory Work, Physical Laboratery. 8 
and in quantities copy of which wan be 
for all Industrial ‘ogemer with free 


purposes. samples if required. 


| Postlip Filterings are stocked by om leading Wholesale | 


aboratory Dealers 


EVANS ADLARD & Co., Ltd. 





| POSTLIP Mi 
WINCHCOMBE, CHELTENHA™M, ENGLAND 
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LOWMOOR 
WROUGHT IRON 


hfe y Limb 
de te tesl-it 
is the cheapest / 


Lowmoor Iron is particularly suitable 
for Hooks, Slings and Safety Gear for 
Steelworks, Collieries, Railways, etc. 
it withstands sudden stress & strain 
and resists atmospheric corrosion. 





Made only by 
LOWMOOR 
BEST YORKSHIRE IRON LT 
IRON WORKS, LOWMOOR. 


Trade Marks 


Ss 





“ Lewmeer 
“ Parniey “ 


*“ Taylors Leeds” 
*Moenkbridge, Yorks” 
Telepreree T's. T16é 




















ACTIVATED 
ALUMINA 


ADSORBENT AND CATALYST 


WRITE FOR 
||| PARTICULARS 


PETER SPENCE & SONS LTD. 
MANCHESTER, 3. 


778760 SALISBURY HOUSE EC2 


® ae 


LONDON OFFICE 











OF WATER 


Berkefeld LARGE SUPPLY Filters are reliable ... 
endurable ... simple to operate. In pattern T the 
impurities, trapped by the cylinders, can be cleaned 
away in a few minutes—without having to open or take 
the filters apart. Just imagine how this can be of service 
to you with all 
to-day’s labour 
difficulties. And, 
furthermore, 
these filters guar- 
antee a constant 
supply, with an 
hourly output of 
250 gallons to 550 
gallons according 
to the size of the 
filter. 

For full informa- 
tion on sizes, 
capacities and 
prices, write to 


BERKEFELD FILTERS 


BERKEFELD FILTERS LTD. (Dept. 61), Sardinia House, 
Kingsway, London. 


























LARGE USERS 
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Fine CHEMICALS FoR EVERY 
PURPOSE 








lls | 

t . 
The Research Chemist 

The interest aroused in the public 
mind by the achievements of the 
Research Chemist is based primarily 
on the practical value of his 
discoveries, but the lay mind has 
little understanding of the difficul- 
ties and the problems encountered 
before laboratory synthesis can be 
translated into factory production. 
After the dramatic discovery comes 
the generally far more difficult task 
of meeting the demand occasioned 
by it, and such problems have been 
accentuated during the last few 
years by the worry of wartime 
scarcities. Patience, resource and 
unremitting effort are just as 
necessary in research and develop- 
ment work as the occasional flash 
of inspiration, and these qualities 
have helped the chemist to deal 
successfully with the many trouble- 
| some situations which the war has 
brought 





The research workers of May & 
Baker have had their share of war- 
time difficulties to overcome. 
Without their efforts many of our 
customers would have been less 
Satishied with the service we have 
been able to give them. Perhaps 
the problems which face you fall 
within the scope of their experience? 
If so, we should be pleased to 
| attempt tosolvethem. Telephone: 

Ilford 3060. Extensions 71 or 72. 


Mayv<BakerLtd 


DAGENHAM 


LONDON eh Ne ENGLAND 











SRR 





M & B Industrial Chemicals Series (No, 2a). 


Cc 











AS a a MORES, CAL ACI 
CHEMICALS FOR INDUSTRY 


methyl ethyl 
ketone 


This versatile base solvent is rapidly 
*xtending its field of usefulness in a 
wide variety of industries. In the com- 
pounding of decorative lacquers, high- 
speed printing inks and finishes for 
‘dipped ” articles, in the formulation 
uf pharmaceutical preparations, in the 
manutacture and reclaiming of rubber, 
and in the synthesis of perfumes and 
tlavours, METHYL ETHYL KETONE points 
ihe way to a better product and often 
asaving of production cost. 

METHYL ETHYL KETONE is characterised 
by high solvent power for nitro-cellulose 
and resins, a high dilution ratio, and a 
fast evaporation rate. It is exception- 
ally stable and cannot hydrolyse to 
torm acids. 

TP METHYL ETHYL KETONE is marked 
by its exceptionally high standard of 
chemica’ purity and a precise uni- 
formity between one delivery and 
another. 

rp Technical Service will be glad to 
discuss the many advantages of METHYL 
STHYL KETONE with any firm engaged 
in the processes mentioned above, or to 
send a detailed list of its specifications 
ind physical properties. 





TECHNICAL PRODUCTS LTD 
' HELEN’S COURT, GREAT ST. HELEN'S. 
LONDON, E.C.3 
[\ELEPHONE AVENUE 4321 
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Rotary or Reciprocating 


VACUUM PUMAG: “S00 sp 
. E Puyp | 








for 
ALL DUTIES Factory or Laboratory 
Vv btainabi 
For Si ae Stare—up es 
mm; piex=— # 
Food and ‘O00i mm off pertett, 
All Sizes & Ty pes 
. : for * 
, Displacement 
Industries Dessication 
* Distillation 
and Moist Air 
Circuits _ ” all 
Processes 
LIST No. 3086 


Mine €Cimslronworks Reading 











{Julsometer Engineering CL’. | oe 








PATERSON DRY CHEMICAL FEEDER 


Extensively used for the 
application of | 
POWDERED REAGENTS | 
for Water Treatment | 
purposes and for measur- | 
ing and proportioning 
powdered or Granular 
Substances. CONTROL 








rs | 
Technical details from 


PATERSON ENGINEERING CO., | 


Limited 
83, KINGSWAY, LONDON | 
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The Chemical Age 





A Weekly Journal Devoted to Industrial and Engineering Chemistry 


BOUVERIE HOUSE, 
Telegrams: ALLANGAS FLEET LONDON 


GLASGOW: 116 Hope Street (Central 3970) 


BIRMINGHAM: 


154 FLEET STREET, LONDON, E.C.4 


Telephone: CENTRAL 3212 (10 /ines) 
Daimler House, Paradise Street (Midland 0784-5) 


THE CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption ot the five-day week by 
Benn Brothers Limited 


VOL. LIII 
No. 1363. 
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— 
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Overseas 26s. 





ORD LEVERHULME, from _ his 

Vast experience of industrial research 
and of the application of research to 
industrial processes, gave the Society of 
Chemical Industry some wise comments 
and advice upon the organisation and 
development of research, in the course 


of his delivery of the Medallist’s 
Lecture. A great deal of planning is 


taking place all over the country; and 
itis often dithcult to distinguish between 
planning and_ regimentation. The 
seeming eftciency of a_ totalitarian 
State seems to have deluded the civilised 


world into believing that that is the 
way in which mankind should organise 
itself. Government controls, Govern- 
ment orders, the slavish search for 


ethciency at the expense of human free- 
dom, are all disturbing elements in our 
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National Research 


. 


hope of gain, have, by giving thought, 
added many cubits of stature to the 
human race, The : 
how much would 

planners were to have 
checked fell upon our _ consciousness 
like a hammer-blow. Planning 1s 
necessary as a tool towards efficiency, 
but it must be kept in its proper place 
as a tool and must never be allowed to 


realisation ot 
lost if the 
their way un- 


be 


become our master. 
Lord Leverhulme was emphatic that 
we do not want a national research 


blueprint, that we must 
our scientific workers. He agreed with 
the view that if research is to be 
successful it must be well managed, but 
good management is not to be confused 
with regimentation. Sometimes it is 
good management of a spirited horse to 


not regiment 


present civilisation. let him have _ his 
We trust that this head So is it also 
| . ; On Other Pages 
phase will pass, for good management of 
if it does not, indi- Votes and Comments 117 a research worker to 
vidual liberty will The Mixing of Solid Particles Lig let him pursue what- 
pass. As we heard Fuel Economy Note } 12 ever course seems 
Lord Leverhulme Fuel Economy Discussions, J : good to him even if 
speaking on the 7 _ a ae Gene om : - it means putting 
: : rer ‘ocess Steam ze r 
organisation of [Sc ¥ ~~ “ag Regs - - “ oe ‘ others to work on 
are! New High-Speed Agitator 130 . : Pre 
search, out mind he ve “ the problem in which 
Gaas Research Extension 15] re 
went to the scholar- Serie ty ' he was initially en- 
: é, Cayce Cobalt Deficiency on 131 | ” : 
ship of universities, iiaeak dn te Saad | 130 gaged. The successes 
t the cholarship ee et see Sven ne of unplanned research 
{) > ~ < ~ . . ‘ ’ a. < ° et : 
; . Pulrerising Coal by Steam 1s) os : . : 
2 1e ~ . . o "2a vs! ‘ , ‘ 
4 " t minds, Personal Notes 134 have been many an¢ 
who, like Newton = New U.S. Anti-Trust Suit i344 Beat = hen 
voyaged = through (joneval News from Week to Week 135 | Becquerel discovered 
strange seas ot Commercial Intelligence 138 the penetrating power 
thought alone,’’ in- Company News ‘3 138 of X-rays he did not 
dividualistic minds Vew Companies Registcred 138 foresee the uses to 
that, without pre- Stocks and Shares se which they would be 
meditation or the British Chemical Prices 140) put, nor was he 
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engaged in a search for a method of 
securing those objectives which we can 
now reach through X-rays. Fleming’s 
discovery of penicillin was equally an 
unplanned result of reseach leading to 
unsuspected results. So also have been 
many others of our great achievements 
in the realm of discovery. 

We have often unthinkingly assumed 
the Law of Supply and Demand, that 
the words ‘“‘ supply’ and ‘* demand ”’ 
are supposed to follow one another as a 
natural consequence. So they do, but 
not in the way in which most people 
think. *We have been accustomed to 
supplying a demand. Merchants will 
say that their stocks remain unsold be- 
cause there is no demand and therefore 
they themselves refrain from buying 
from the manufacturer. Thus, in the 
working of the law of supply and 
demand, the ‘‘ demand” has always 
been assumed to govern the “ supply.” 
Lord Leverhulme has pointed out that 
in industrial science the reverse is more 
usual, and that in many instances de- 
mand has not arisen until it has been 
created by the existence of supply. 
Thus the public had no desire for the 
gramophone, for wireless sets, for the 
cinema, for television, for a host of 
other things, until science had dis- 
covered how these things were to be 
made and thereby created the demand. 
Industrial research must clearly be 
directed largely to discovering uses to 
which scientific discovery can be. put in 
order to create a demand. 

This principle is very important for 
the future of this country. Our staple 
lines of manufacture will not be required 
abroad to anything like the extent that 
they once were. Other nations are 
setting up their own iron and steel works, 
their own textile manufactures and so 
forth, We shall be driven to supply 
the world with new things that it cannot 
manufacture for itself. The law of 
supply and demand will govern our ex- 
ports in the future as it has done in the 
past. It is for us to create the demand. 

The war has shown the importance 
of research teams and of how great 
problems can be solved by intensive 
research in which many individuals take 
part. This tvpe of research is suited to 
some minds, but it is not the best way 
of using all research personnel. It is 
by no means certain that a research team 
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in the accepted sense of the term should 
be built up by advertisement and ap- 
pointment. The ideal team would be a 
body of enthusiasts gathered voluntarily 
(which does not mean unpaid) around an 
outstanding figure who would act as 
their director. Unfortunately, such out- 
standing figures are not numerous, but 
we believe that this country will always 
produce them in sufhcient quantity and 
of sufficient quality when the need is 
generally understood, 

The Government, in Lord Lever- 
hulme’s view, should not plan research. 
The present insistence on avoidance of 
overlapping is not, in his view, well 
founded. That .one man or one team 
of men is working on a particular subject 
is no reason why another man or, 
indeed, many other men, should not be 
working on the same subject. One man 
does not necessarily discover all that 
there is to be known about the subject 
on which he is working and, since the 
human mind is capable of many shades 
of thought, it is better that several men 
should work independently on a_prob- 
lem which one of them would ultimately 
solve than that the problem should 
possibly remain unsolved through fear 
of overlapping. The Government 
should aim at encouraging research, it 
should aim at stimulating research, and 
it should give assistance to research, but 
it should not presume to dictate what 
research shall be carried out nor by 
whom. Among the methods of stimu- 
lation of research not the least is relief 
from taxation. The Government must 
undertake certain research work 
directly, e.g., research into defence 
methods, research into health, and such 
research into the utilisation of our 
national resources as is not suited to be 
carried out by industry. There should 
also be, in Lord Leverhulme’s view, 
more closely organised contact between 
universities and industry since each can 
gain a good deal from the _ other. 
Industrial research as visualised by him 
follows the general principles laid down 
by Sir Harold Hartley in his now well- 
known pamphlet ‘‘ Are You Research 
Minded ?”’ We think nothing more 
need be added! on that score. 

One final word. however, refers to the 
place of the research man in the higher 
councils of industry. Professor Rideal 
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pointed out that whereas industrial 
factories were at first owned by practical 
chemists, the higher direction here has 
now become divorced from the practis- 
ing chemist; whereas in the U.S.A. and 
in Germany the practising chemist ranks 
high on the industrial directorate. In 
his view the absence of the chemist from 
the board in any industry spells the 
death of. that industry. Lord Lever- 
hulme was emphatic in stating that the 
head of the research department should 
always be on the board of his concern. 
Frankly, we have been disturbed by 
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some of the tendencies that we have 
observed. There are still far too many 
instanceg of men being put on the board 
for reasons other than the value of the 
knowledge and experience which they 
can bring to the affairs of the company. 
It may be that a revision of our practice 
of making appointments to boards of 
directors, permitting a larger represen- 
tation of scientific and technical know- 
ledge, will prove to be the greatest 
single contribution to industrial effici- 
ency and progress that could be made 
in this country, 








NOTES AND 


The Atomic Bomb 
A TOMIC energy has at last been 


released on a large scale. Un- 
happily, it is as a destructive weapon 
that this power has been used in the 
first place; but as the weapon is turned 
against the last of the wilfully destruc- 
tive warmongers, we may surely hope 
before long to see this unlimited power 
diverted into constructive channels: 
such a prospect has, indeed, been fore- 
cast. It is early yet to give detailed 
editorial consideration to this tremend- 
ous potentiality for good or evil that 
science has put into human hands: but 
we can trace the romantic history of its 
development from the theoretic to the 
practical stage. Much, indeed, has 
happened since vague _ disquieting 
rumours were circulating in the popular 
Press in 1940 concerning the atom- 
splitting powers of ‘‘ uranium 235 7’— 
the uranium isotope with atomic weight 
235. It was then stated, probably with 
truth, that German scientists had re- 
ceived orders to go ‘all out’ on 
research into this material. Happily, 
our own scientists, with those of the 
U.S.A. and Canada, were able to out- 
strip them (as usual); and it is into the 
hands of the protectors of the rights of 
man that the weapon has fallen. Active 
research on the project was initiated as 
early as 1939, and by 1941 substantial 
progress had been made. There is no 
space here to fill in all the detail: but 
some of the salient steps in the story 
must be recorded. A team of workers, 
under the supervision of Sir George 
Thomson, working in university labora- 
tories, at the D.S.I.R., and in industrial 


COMMENTS 


establishments, laid the foundations. 
Sir John Anderson was finally respon- 
sible for the co-ordination of the work 
of all the technical committees con- 
cerned: and so well did he do the work 
that he was specially asked to continue 
even after he became Chancellor of the 
Exchequer. 


‘* Tube Alloys ”’ 


EANWHILE, the business was be- 

coming too big for our small and 
vulnerable island. Throughout we had 
kept the United States authorities ad- 
vised of what was going on, and from 
1941 British and American efforts were 
conjoined and a number of British 
Scientists proceed to the U.S.A. Under 
the direction of Mr. W. A. Akers, of 
I.C.I., a special division within the 
D.S.I.R. had been set up, known, for 
‘‘hush-hush’’ reasons, as the Directorate 
of Tube Alloys,” as well as a technical 
committee (also under Mr. Akers) com- 
posed of Sir James Chadwick, Professor 
Peierls, and Drs. van Halban, Simon, 
and Slade, joined later by Sir Charles 
Darwin and _ Professors Cockcroft, 
Oliphant, and Feather. It is worth 
noting that Peierls and Simon were 
Jewish savants who had been driven 
from Germany as ‘not required.” 
Meanwhile, the Germans were carrying 
on with similar research; and to check- 
mate them two commando raids were 
made on the Norsk Hydro works at 
Vemork, the sole source, in Germany, 
of heavy water, an essential material 
for one of the methods of releasing 
atomic energy. The second of these 
raids was completely successful. Just 
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to give ourselves added conhdence, 
Protessor Niels Bohr, the world-tamous 
physicist, Was kidnapped “tron 
Copenhagen, and, through the = good 
help o! Sweden. Was preserved iro 


German  interterence. From the tal 
north of Canada the Eldorado Mini 
and Refining Company at Great Beat 
provided uranium ores for the 
working of the procéss, and specia 
arrangements were made to ensure that 
all supplies of uranium were earmarked 
or the exclusive use of 


od 


La ke 


il 


i the Crown. 
Patent control has been secured in the 
ie I ee and Canada to make cer- 
tain that the weapon cannot fall into the 
hands of the enemy. A most ettective 
test was carried out in the wilds of New 
Mexico last month, and on Monday of 
this veek, a bomb, more powertul than 
20,000 tons of TNT, was dropped o1 
the Japanese base ot Hiroshima. At th: 
time of writing, impenetrable clouds of 
dust still veil. the effects of this devas- 
tatine weapon. 


Success at Potsdam 
ry i} othcial cument, 


issued after the Tripartite Confer- 


> : ) . a > -* , > 
ence of Potsdam—the first international 


(www WOTC (it 


] . : _ ] . - o a 
document signed bv the ew Prime 


Minister—is an admirable catalogue of 


principles, moral, political, and 
economic, which, if carried out, may put 
a cid to tne SCOUT ¢ Co] er ( 


(;ermal ageoression. Stern retributive 


taken against Ger- 
many and against the German people, 
but there is a commendable absence, in 


measures are to be 


the document. of anv dramatic v@ wvictts 
attitude. that Germany 
would be split into differently adminis- 
tered zones, inviting a host of unpleasant 
consequences, has happilv been avoided, 
as uniformity of treatment has bee: 
decided throughout where 
militarism and Nazism will be extirpated. 
Somewhat late in the dav. the decision 


has now al. been 


The danger 


(Germany, 


made to remove 
members of the Nazi party from public, 
semi-public, and important private posts. 
One of the most significant decisions is 
that the political structure will be de- 


Cel tralised and the developn ent of lk Cs 
responsibility, mainly in the form of 
local self-government—in which Ger- 


many has had mightv little experience 
promoted. 
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German Economic Eclipse 
(; Ie i< MAN econoniy is To be decen- 

tralised so as to eliminate the 
concentration of 


present excessive 


economic power In cartels, syndicates, 
trusts and other monopolistic arrange- 
ments. It may be assumed that in the 
drafting of this clause, U.S. experience 
in anti-trust legislation has stood in 
good stead. Germany is to be com- 
pletely disarmed and demiulitarised, and 
all industry that could be used for 
military production will be eliminated 
or controlled. The importance of the 
chemical industry for good or evil has 
been recognised, and chemicals are, i 
fact, mentioned twice in the text. Ln 
order to eliminate Germany's war poten- 
tial, armaments production will not 
merely be prohibited, but also its revival 
vill be prevented. Production of metals, 
chemicals, machinery, and other items 
essential to a war economy will be 
controlled and restricted to 
approved peacetime needs. kexcessive 
productive capacity will either be re- 
moved under the 


else destroved. 


rigorously, 


reparations plan, o1 
However, agriculture 
and peacetul industries (it is hoped a 
more precise definition will be found 


+ 


soon), are to be encouraged. 


Reparations 


HIS time there is going to be no 
T repetition of the unworkable repara- 
tions scheme of Versailles. The 
simple principle has now been accepted 
that reparation claims of the U.S.S.R., 
the U.S... and the if will be satisfied 
from. their respective occupation zones, 
Russia will receive 15 per cent. of indus- 
trial capital equipment situated in the 
Western zone, derived, in the first place, 
trom the metallurgical, chemical, and 
machinery industries. In exchange, the 
U.S.S.R. will supply an equivalent value 
of food and of raw materials, including 
oil and metals. A further 10 per cent. 
of industrial plant shall similarly be 
transterred without any return in kind. 
This transfer, to be completed within 
two vears, is a major development and 
is bound to lead to significant changes 
It spells the end of 
Germany as a leading industrial powel 


in world economvy. 


and heralds a large-scale development 
of the vast territories ‘of Eastern and 
South-Eastert furope. 
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The Mixing of Solid Particles* 


The Application of Theory to Practice 
by P. M. C. LACEY, B.Sc., A.C.G.1.. D.L.C. 


HE muxing of solid materials in the drv 
state is a purely mechanical operation, 
put it is of great importance in a= large 
number of chemical engineering processes. 
There are three main reasons for requiring 
a very intimate mixture of solids. Firstly, 
the materials being mixed may subsequently, 
be required to react chemically with on 
another—e.g., in dry exp‘osives. Secondly, 
the mechanical properties of the final pro 
duct may depend on the spatial configuration 
of the various particles, as in the case of 
aggregates for concrete. Thirdly, it may 
e desired to take from the mixture samples 
which can be relied upon to contain a fixed 
proportion of eacn constituent: n oltstond 
ing example of this is the production of 
pills and medicinal powders. 
Such processes have been carried out sinc 
the earliest times and a good deal of work 
has been done on them, but in all of it ther 
seems to have been a complete avoidance of 
anvthing at all fundamental. The larg 
amount of literature on the subject confines 
itself almost exclusively to the patenting of 
designs for mixing machines, but nothing 
quantitative is said about the performance 
vf these machines. It may well be that 
manufacturers have done fundamental work. 
but have decided not to publish the results. 
On the other hand, the avoidance of funda- 
mentals is rather to be expected. for two 
isons: (i) mixing depends in practice to 
a very great extent on local conditions and 
materials: and (11), although the superficial 
theoretical problems that arise are of a ver\ 
elementary and obvious nature, as soon as 
fundamentals are considered the subject at 
once becomes complex and elusive in nature. 
If, however, co-ordination of work = and 
simplification of problems in mixing are to 
be brought about. the fundamental natur 
of the operation must be clearly understood: 
and at present there is in existence not even 
an aces ptable definition of degree of mixture. 


Definition of a Mixture 


The only discoverabl definition of anv 


sort is for a perfect mixture. It is due to 
Professor Ure and mav be written as follows: 
‘Tf a given mixture of materials is sue) 
that the compositions of all samples taken 
from it. however small, are identical, then 
the materials are perfectly mixed.”’ — But 
even this obviously cannot applv to solids 
since, to take the matter to extremes, th 


* Paper delivered to the Graduates’ Section, Insti- 
tution of Chemical Engineers, February 26, 1945 
Owing to the author's severe illness, from which he has 
happils recovered, the completion of the MS for press, 
has been delaved 


composition cannot possibly be right when 
ohne gets down to a sample so small that 
it contains only one particle. 

There are, indeed. two important differ- 
ences between the mixing of fluids (in which 
Virtually perfect mixture is attainable) and 
the mixing of solids. In the first place the 
patticles in a fluid are of molecular size, 
so that the smallest samples that can be 
taken in practice still contain many millions 
of them—many more particles than would 
be present in a similar sample of the most 
finely ground solid material. The effect of 
this on the constancy of sample composition 
is fairly obvious and will be demonstrated 
mathematically later on. The second differ- 
ence lies in the intrinsic mobility of the 
molecular particles in fluids, which, if given 
the chance, will eventually mix themselves 
without any external aid, while a little stir 
ring will complete the process in a relatively 
short time; whereas solid particles not only 
have no mobility of their own, but exert 
considerable frictional forces on each other 
Which retard their being mixed by an 
external agency. The fact that the particles 
in samples from a mixture of solids are so 
much larger and fewer makes it necessar\ 
to consider such mixtures from the point of 
view of individual particles. 


Variation of Composition 


In any mixture of discrete solid particles 
it wil! be found that the compositions of 
samples taken from it are not constant, but 
vary round a mean value. This variation 
occurs over a fairly confined range for 
‘amples of anv given size, and if smaller 
samples are considered, although the varia- 
tion becomes intrinsically less, it becomes 
proportionally more important. This applies 
even to a very good mixture, but the range 
of the variations is not large enough for 
them to be observed except in fairly small 
samples: in a bad mixture the range 1s 
much wider. and the variations becom 
apparent in comparatively large samples 

Although in a mixture of solids it is there- 
fore impossible to eliminate variations in 
sample composition, there must be som: 
best obtainable mixture—conveniently des- 
cribed as the ‘‘ ideal mixture ’’—in which 
there will be the minimum variation in 
composition at anv given sample size. 

Before proceeding further wit! the varia- 
tion im composition if Will be as wel! f 
get a clearer picture of that composition 
itself, and perhaps this is suggested by the 
word ‘* dispersal ‘': in a good mixture th 
particles of one material are evenly dispersed 
among these of another material and we 
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up carefully, and it would lose its forn 
soon as one started to stir it. But stin 
is the very essence of mixing operation 
it creat dis rder., allowing chance: to ade 
mine the positions of the particles. Wh: 
starting to mix from Zero, one has the }) 
icles arranged in a definite order—a ly 
and then the machine di 
ertain fairly definite things with them. B 
each time the machine acts on a_ part 
a certain amount of chance is introdu 
and, as mixing proceeds, the chance effe 
ntinuallv accumulate until they complet: 





I each. sa \ 


itweigh anv direct effect of the mac! 
tself. Eventually an equilibrium) state 
produced, in which disorderliness is at 
more or less stable maximum. (It is to 
noted that the phenomenon sometime 


encountered in which the particles tend 
become resegregated when thev have be: 
mixed for a while is a separate effect 
to «differences in size, weight or shap: 
the particles.) 


The Manufacturer’s Ideal 


This equilibrium state is the maximu 


extent of mixing obtainable from a mining 
machin 3 and is the ideal TO! which 
manufacturer of the mixture strives. () 
the other hand the ideal mixture for tl 
man who 1s going to use it is obvious 


the one that conforms to the condition 
true maximum dispersal illustrated in Fig. 1] 
But what sort of a mixture is it th: 
ne dare not disturb because it will unm 
itself aif one does * Clearly. only the dis 


f 


raeriv one need Lye considered and It may 


be defined as follows: In an ideal mixtu! 


f solids the degree of dispersal of the con 
ponents is the one most likely to enxist 
i mixing machine after equilibrium has bee 
stablished 


In such a mixture the precise arrangemen 


particles wi vary with every turn 
t} mixing machine: but a great mayjorit 
of these arrangements ill give simuila 
results when the mixture is analvsed 
sampling. It must be emphasised that 
is still possible for arra vrements tfto ¢ 
purely by chance, which give results differen: 
from the above on analysis. and in ai 
extreme case, for instance, it is possib! 
for a ndition of true maximum dispersa 


e.d.. as ! Fig. Ll) to exist momentar! 
in a mixing machine. though it is hig! 
mprobable. This equilibrium is much mo! 
ke the usual kind of vapour-liquid equi! 
brium than might at first appear. In t 


latter case there must at sore moments be 


} 


more molecules leaving the surface of Tt! 
quid than are entering it. and at oth 


7 the Tri —> | irequent QO? Tri 


Thre rey vr. 
. | ’ 
nropab ndition n wi equal numbe 
} } 
eaVvil nd entering. is the oniv o1 
. ' . . 
need normally be considered. 


Suppose the particles in a mixing machin 
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are stirred for a long time—long enough to 
produce this equilibrium condition. Then 
if anv particular point in the machine is 
examined to see which kind of particle is 
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same number (1500) of each. but a slight 
excess (16) of white ones: and if the whole 
diagram were inade up again there would 
probably still not be exactly 1500 of each. 





Fig. 2. 


here, there will be a 50 per cent, chance 
that it is black and a 50 per cent. chance 

t it is white. Suppose it is a_ black 
one. Then if a point next to it is examined 
one is not bound to find a white one there, 
as is the case in Fig. la: the same 50-50 
chance exists, and one is just as likely to 
fnd another black one; and this applies 
to all points in the mixture. However. 
although the arrangement of the particles 
at any moment is entirely the result of 
chance, mathematical methods of analvsis 
can be applied to the system to give a sen- 
sible answer. The starting point is this: 
the probability of finding a particular kind 
of particle at any port is a constant, equa! 
to the proportion of that kind of particle 
in the whole mixture. 


—_ 


Before proceeding to the mathematica! 
argument it will be as well to consider a 
pictorial representation of the ideas involved. 
If one mixes equal quantities of black and 
white particles very thoroughly one may 
hope to obtain the kind of arrangement 
shown in Fig. 2, whereas Fig. 3 shows the 
best one is likely to achieve—the ideal mix- 
ture. (Fig. 3 was made by a process equiva- 
lent to tossing a coin for each square in 
turn, and colouring the square black if it 
turned up “ heads.’’) It will be observed 
in Fig. 3 that there are some very large 
groups of black particles; and, indeed, this 
is to be expected, since in a mixing machine 
black partrcles will be thrown against black 
particles just as often as against white ones. 
It will be seen, too, that there are occasional 
tendencies to form part of Fig. 2. In fact. 
there are tendencies to form somewhere 
parts of any imaginable arrangement. 

If the squares in Fig. 3 are counted it 
1! be found that there is not exactly the 


Wi! 


Fig. 3. 


But if the process were repeated severa 
times the number of whites in each count 
vould group themselves about 1500 as in 
the frequency curve shown in Fig. 4. (This 
approximates to the Gaussian normal curv 
of error.) 

Let us now consider the problem of in- 
vestigating a given mixture. Our criterion 
of mixedness being the variation of sample 
composition, we must clearly take samples. 
There are two wavs ol doing this: elthe 
the choice of samples must conform to th 
recognised method of random sampling, or 
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_._ 
Fig. 4. 
Ilse the whole material must be divided uy 


into samples. Random sampling, however, 
only gives an approximation, based -on pro- 
babilitv, to the results which* may be 
expected from dividing up the whole mix- 
ture. And an investigation such as the 
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constitution. In 
hypothetical analvsis of the mixture the 
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If we are given an actual mixture whic! 
as been stirred for a verv long time, 2. 
an deal mix in which chance is the on 
lactor determining the positions of the par 
ticles, and if it is divided up into a series 
samples of n particles each and @ ther 
alculated for it. then the value shown in 
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samples of two particles are considered, and 


this sufficed to show the general trend. A 
pair ol curves constructed from this formula 
ire shown mm Fig. 5. These represent a 
particular case, that of a half-and-half mix- 
ire (so that the maximum value-of devia- 
on is 0.5), and for samples in which n=2. 
Values of o are plotted along the base, and 
the peaks show the theoretically most pro 
lvoe, which in this @ase is 0.5354. 

The important point is that a different 
rve is obtained for each total amount of 
mixture, and the larger the mixture the 
Oreater is the probability that the theoreti- 
al value of o will be found. Each of the 
two curves shown in Fig. 5 en 
same area, representing unit probability. 
The first one is for a mixture of onlv a 


closes the 


N=200 


N=100 








indred particles in all, and the second of 
vo hundred particles, which is_ still, of 
ourse, an extremely small number; two 
million is a@ much more likely quantity, and 
the peak in this case would become so large 
that it could not be repre sented on this so 
f graph at all. The significance of this 
is that in practice one need not worry about 
vetting a bad mixture by pure chance after 
the materials have been mixed for a long 
me: and in such well-mixed materials th: 
theoretical value of o will almost certainl\ 
be obtained if an analysis is made. 

Now the expression for o was evolved in 
an attempt to evolve a mixing index. But 
t can be seen from equation (6) that o 

ill not do in its present form. For on 
thing, it depends upon n, the size of the 
samples. This is a term introduced by one’s 
method of analysis, and has nothing to do 
with the mixture itself. Moreover, it 1s 
desirable that the expression for muix'ng 
ladexX should bye independent ot the parti- 
cular over-all composition of the mixture, 


here represented by a, for the mixing 
machine cannot differentiate between mix- 
tures oft differ: nt compositions. SO it set med 
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that a 
if the 


obtained 
divided 


true r CXpression might bye 
experimental value of o were 


bv \ ap to effect of 
position, and multiplied by \n to allow for 


sainple size. The latter device is perfectly 


allow for. thi com- 


sound statistically; the use of / Va is per- 
haps rather doubtful, and it has not yet 
been possible to check whether this does in 
practice eliminate the cffect of changes in 
over-all composition. These operations, of 
course, merely amount to dividing the value 
found experimentally bv the theoretical value 
for the “ideal mix.”” g.ving as a proviso al 
mixing index :- 


Vn weil a/3 
sy cilaeninis pent: iiciahaibaemiola + (7) 
\ -— \ 


This should be unitv if t e mater.a las 
been ideally mixed. But if the mixture has 
not reached this stage there wi be more 
Variation tetween samples, o will be larger, 


and so this tew cxpression wll be greater 
than unity: It is desirable. bLouwever, tat 
anv cxpression for the mixing index sould 
be less than unity for a mixture | ) 


incompt te, and so it see!ired tat tue above 
expression — be more useful n the form 
of its reciprocal oa 








a | as 
== \ ——~-—- i iacccees {S) 
io 


lis siage that we come across the 


real ae iliarities of part mixture. For, 
consider the worst possible case, the materials 
being completely separated. If this is 
examined on theoretical grounds it will be 
found that o must equal Va. and if this 
value is substituted in equation (8) it is 
found that :— 

I a a ee (9) 
That is to sav, M would solely a function 
of the method of ana Vsis. so that it could 


hardly be used to describe the mixture. 
Mix.ures of Groups 


Trouble of aerather different kind 1s 


encountered When another special type of 
mixture is considered, that is to sav, one 
vhich consists of little groups of like par- 
ticles, the two different kinds of group being 
vell mixed with one another. This is a case 
quite likely to arise in practice: before two 
materials to be mixed are brougit together 
here are likelv to be local az*lomeraticns 


of particles, especia 


| BS ii ad 
uniess§ the Machine Is ec <T] fed so as T0 


break them up these wi tend to behav: 
like large particles. If this sort of mixtur 
were analvsed, it might well be found that. 


although fairly big samples gave a value of 
o verv close to the 
porta might quite possibly be drawn almest 
itirelvy from one little agglomeration or 
poe Cave much too iarge a value of o. 

This would mean that the 
se would be the mixine index. Of 


theoretical. small samples, 


smatlie. the sample 
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ippear TO br Vorse mixed 
they are eXamined, Dut 1n 
jar case the apparent degree ol 
i detel rate at a greater rate 
; lt is to be noted. hi 
apparent aeterioration is hot 
ult of the method of expressin. 
this particular 


~~ 


property oO] 


mixture: I yveve! 


\ n. 
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uniiv. When n=1, that is to 
mixture is analysed by taking 
one particle at a time, the 


sav. when a 
sam pics 


same value ofl 


M Is obtained from the non-muixture as rr 
Thi ideal one ODVI1O islv. one cannot fi! 
out anything at all about the state of a 


given mixture if one only examines it pa 
cle by particlh When m is large, M f 


he non-mixture cClearliv becomes very sma 
and zer » the limit see equation ¥ 
This s advantage of the recipr 
root bas | he graph for the non-mixtu 
becoMes a straight line at an angle of 45 
be mixtures W shoul exp 
rves s s tho- ndicated in thi dia- 

Crab: | Vv. althougi these s10pe dé wh tT 
the eit. 1 must eventually curve ip ft 
the top again as NM approaches infinity, 

f one takes increasingly arle pamipies eve 


trom rather a pool mixture one Wil eCVel 


tually ybtain the whole mixture in: tl 
Sample, ana th sam pie composition must 
Theretore be ! oht The Curve ObVIOUS 
must cease at the point where n is the tot 


number of 
scale that point is 
infinitv. The dotted lines above the ide: 
mixture represent the super-mixtures which 
might be obtained bv a rare chance. It wi 
be observed that the curves in such a dia 
vram are actually discontinuous and consist 
of series f t points, since ri must alwat S 


particles in the mixture; on this 
indistinguishable from 


. , . 


e an integer. 


To be continued. 








FUEL ECONOMY NOTE 
In a ehemical works a boiler of the 
stationary loco, tvpe was found to be very 
hard 
considerable 


pressed and, although a chimney of 


size was available. steam in- 
jection necessary to maintain th 
draught. It found that vapours from 


open-top boiling tanks were being discharged 


Was 


Was 


into the chimney by means which completely 
draught. When the pans had 
and the vapours disposed of 
found t 


spoiled the 


been he oded 


ie steam blower was 


—- 


separately, t 
be no longer necessary. 

Among other improvements, the design of 
evaporator coils was altered to 
drainage. together with correct 
trapping and air venting. The 
from these coils was returned to the 
The injector feed was replaced by a pump 


Vive Coll 
? 
piete Steal 
> 


( onde Sale 


bole 


an elevated feed tank. The steam 
AISTPLOUTIO svstelll was properly lagged. 
t brickwork of the ecaleining furnaces 
is repaire rhe first result was a saving 
f 20 per cent. the fuel consumption, Th: 


Itimately he of oreater 
this tirm 
(‘ommittee for ad 

P _ — Bas 
e post-war plans for a new pla 
efficiency News, No. 27 


has asked the 
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FUEL EFFICIENCY IN THE CHEMICAL INDUSTRY 





Fuel Economy Discussions 


V.—The Simultaneous Generation of Power and 
Process Steam 


by.OLIVER LYLE 


is almost impossible for a plant to be 
» bad that it is not in the national 
interest, from the purely coal consumption 
point of view, to combine power and pro- 
cess. The correct costing of back pressure 
power is widely misunderstood. The only 
heat cost is the conversion of heat into 
power and the true losses that are incurred 
in the process, 


Types of Heat Loss 

The losses that take place in a power- 
generating machine must be examined in 
some detail, carrying out some mopping-up 
operations en route. 

1. Radiation 
Leaks to atmosphere | 
3. Friction and windage 
4. Generator loss | 
o. Wire-drawing J 


(COMMON), 


6. Cylinder condensation ) 


7. Valve leakage (engine), 
8. Piston leakage J 
9. Tip and interstage 

leakage | ' 
10. Blade friction ry (turbines). 
ll. Gland leakage J 


12. Exhaust loss (common). 


(1) Radiation.—This is an unpreventable 
loss, but it is one that we can do much to 
minimise. When walking round someone 
else's works we look down our noses at un- 
lagged pipe flanges, but once in the engine 
room we gaze in admiration at the bare 
evlinder flanges, the naked cylinder covers, 
aid the strip-tease valve chest. Of all heat- 
losing surfaces the cylinders of engines de- 
serve a maximum of lagging and receive a 
minimum. Turbines are little better served, 
A thin layer of plastic composition is slobbed 
on to the casing. The massive flanges and 
their multitude of bolts are often left bare. 
This iniquity is then concealed by a beauti- 
ful planished cover, 

2) Leaks to Atmosphere.—These are to 
some small extent inevitable, but oceur too 
often and too largely. In a hot engine room 
leaks are usually invisible; they are cer- 
tainly invisible if the steam is superheated. 
Let us remember always the wickedness of 
leaks. A hole 1/16in, dia. or its annular 
equivalent, at lin. gland with about 
2 100 in. clearance, loses 14 tons of coal a 
Year on) three shifts at 300 lb, Sq. in, 


(3) Friction and Windage.—There is 
little we can do about these. They are 
matters for the machine builder 

(4) Generator Loss.—Here all we can do 
is to improve the power factor, though power 
factor improvement of itself is one of the 
least paying of investments except in one 
special case, Suppose, for example, we have 
a small plant with two sets of 175 kW capa- 
city. Quite normal back-pressure condi- 
tions will be such that each engine uses 
3000 lb. hr. of steam on no load, and 
7000 lb./hr, on full load, If the power fac- 
tor is such that one set is overheating at 
150 kW when it is using 43 lb/ kWh, it will 
be necessary to start the second set to get 
the extra 25 kW that a fully loaded single 
set should give. At 25 kW the second set 
will incur all the losses associated with one 
machine and will use 140 lb.;/kWh. If such 
conditions exist, and there is no good use 
for the extra exhaust steam, power factor 
improvement may be very fruitful, 

The above four losses are external losses. 
They are irrecoverable, but with care they 
can be reduced. 

(3) Wire-Drawing is an internal loss. No 
heat is lost by wire-drawing; there is a de- 
gradation of energy. Good heat which 


might have generated power is depraved 
and loses its virtue. If the engine is 


throttle-governed the 
sometimes be materially 
ing the cut-off. 


wire-drawing can 
reduced by alter- 


Engine and Turbine Losses 

The five losses so far mentioned are com- 
mon to all machines. Let us now look at 
those losses which are peculiar to engines 
and peculiar to turbines, first noting slight 
differences in the common losses, There is 
a small extra radiation loss in an engine due 
to the piston rod coming out of the hot 
evliinder at every stroke for a breather 
There is nothing we can do _ about 
it. With turbines there is generally 
a rather larger leak to atmosphere 
from a turbine gland than from a recipro- 
eator gland, and turbine gland leakage can 
easily be allowed to get out of hand, 

(6) Cylinder Condensation~ has _ three 
causes. One is the making good of the heat 
lost by radiation, which has already been 
dealt with. The second is due to the con- 
version of heat energy into power energy 
which is what we want to be happening. 
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The third is the most important. During 
admission the ingoing hot steam heats the 
valve ports, 
walls, and 
densation. 


steam passages and = cylinder 
loses good heat and causes con- 
During exhaust at lower pres- 
sure most of the heat put into the metal is 
given back to re-evaporate part of the con- 
densate. This heat is lost to power genera 


tian but it goes out in the exhaust asd is 


available for heating, 

(7) lalre Leakage - (8) Piston Leakage . 
(9) 7 ip and Inte rstage Leakage - (10) Blade 
Friction. All these losses are losses to 
power generation only. All the heat in the 
Steam that sneaks through these leaks goes 
out, with any blade friction heat, in the 
exhaust, and is available for process. 

(1) (rland Leakage —Most 
glands are in two or more main stages. 
Many turbine makers specify that the gland 
leak should be piped to atmosphere. The 
only benefits this carries are that it lowers 
the pressure on the last stage of the gland 
and vives visible and audible notice of the 


turbine 


leak. Gland leaks are often very severe, 
especially if the gland has been damaged by 
too guick a run up. In my factory the 


turbine glands are damaged and the H.P. 
gland is leaking about 4000 lb. hr. and the 
L.P. sland about 5000 lb. hr. These glands 
go to the process main, so that although 
4000 lb. hr. of steam is lost to power genera 
tion none of it is lost to process. The 
extra back pressure put on to the gland by 
piping the steam to process will slightly in- 


crease the final gland leak to atmosphere. 


An Inevitable Loss 


(12) Exhaust Loss. 
COMING) if 


This is a power loss 
» all tvpes of machine. It em 
braces many of the losses that have already 
been considered by its major constituent as 
the inevitable loss from a heat engine work 
ing on a vapour cycle. The exhaust loss is 
by far the greatest single loss. In a high- 
grade condeising power station the exhaust 
loss represents about 695 per cent. of the 
heat put into the steam in the boiler. In 
an engine exhausting to atmosphere, such as 
a@ locomotive or a colliery winding eiigine, 


the heat lost in the exhaust mav be about 
80 per cent. or 9U per cent. of the heat put 
into the steam. Most of this loss is evele 
loss; it is inevitable. 


The evcle loss in a 
big power statio 


is about 55 per cent. and 
of a locomotive about 75 per cent. 

Now this cycle loss disappears if we 
modify the cycle so as to use the heat in 
the exhaust steam. A combination of power 
generation with exhaust heating starts off 
with a cycle efficiency of 100 per cent. By 
combining power generation with heating by 
exhaust steam we not only capture the evcle 
loss but we secure six of the losses that we 
have just considered, namely, Nos, 5, 6, 7, 
&, 9 and 10. all of 
the pure power 


which are dead losses to 
fvenerator. 
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rABLE 
LNERGY DISTRIBUTION 
Combined 


Good Good Bad Heating A 
Powe, Heating Heating Powel 
Station Plant Plant Plant 
rood Bad 
Heat in ... . §=L100 LOU LOU lll Lure 
Boiler loss — lo l7 ov) 1 D 
Generator loss l — l 
Auxiliaries _ l l 2 | 2 
Exhaust ... — D4 — 
Condensate -- --- tb t 
Process heat aad 82 42 8S 42 
Power... ~ 29 ‘ 2 
Coal: lb. KWh. ... uw - 30 - 
Cycle Efficiency... 45°, LUO’, LOO’ > LOO’. LOW 
Generating - tT =T 
efficiency — as ‘ia — = 
Overall pr =o v= /0 A204 31° 41 
eftficienc\ - . ° 


First Column.—In a good power station, 
out of 100 heat units liberated in the boiler 
furnace 15 are lost in the boiler plant, 1 is 
used by the auxiliaries, 1 is lost in the 
turbo-generator, 54 pass out of the exhaust 
and 29 are converted into power. Phi 
evcle eficienc\ is about 495 per cent. ; the 
actual efliciency is 29 per cent.; the coal 
used is just under | lb./ kWh. 

Second Column.—This shows a good plant 
raising steam for process use only. We have 
weighted the scales against the plant by) 
taking the same auxiliary debit as in th 
power station, although the feed pump will 
use much less power, and we have assumed 
a 2 per cent. boiler efficiency. The cvcle 
efficiency is 100 per cent. and we achieve 
SL per cent, 

Third column,—Here is a bad plant rais- 
ing steam for process only. It shows a 
boiler efficiency of 50 per cent., a deplorable 
feed pump exhausting to atmosphere, and a 
loss of 6 per cent, which represents lost heat 
in the condensate. In spite of all thes 
handicaps the plant achieves an efficiency 
of 42 per cent, 

Now let us take these two heating plants 
and raise steam at a higher pressure with 
a little superheat. We will again weigh 
the scales against the factories. We will 
assume that the boiler-house losses will be 
even greater. 

Fourth and Fifth Columns.—In both fac- 
tories we pass the same amount of heat as 
before to the process, but from the extra 
heat we generate some power. The heat 
that goes to process has nothing whatever 
to do with the power generation so we can 
ignore it. We are concerned only with the 
extra heat that was put into the steam and 
the power that this enabled us to generate. 
In the case of the good factory by putting 
n an extra ll heat units & were converted 
into power, and efficiency of power genera- 
tion is 73 per cent. In the bad factory an 
extra 6 units put into the steam produced 
2 power units, an efficiency of 33 per cent 
This is an extreme case. It assumes that 
the losses in the engine and generator equal 
oo per cent. of the power output. As all 
the power-producing 


losses are exter lal 





m 
eff 
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they must all go into the engine room which 
would be almost uninhabitable. But such 
engine rooms do exist in those factories 
which carry out the triple function of power, 
process, and Turkish bath. 

Now this horrid little factory produces 
electricitv or mechanical power with a greate! 
efficiency, from a coal-consumption point of 
view, than does the finest condensing power 
station in the land. Its over-all efficiency is 
42 of process steam plus 2 of power from 
106 of input heat, or 41 per cent. The over- 
all efficiency of the good combined plant is 
82 of process steam plus S of power from 
111 of input heat, or 81 per cent. 

How can we find out just how great a 
heat loss we must debit to power generation % 
We can calculate the adiabatic heat drop, 
but adiabatic heat drop has nothing what- 
ever to do with the question. There is a 
mass of data as to efficiency ratio, but the 
efficiency ratio is the measure of all the 
josses to power generation and we have seen 
that we recover many of these losses for use 
in the process, so that we must ignore them, 
We want to know the amount of the true 
losses, viz.: (a) radiation; (b) leaks to 
atmosphere; (c) windage and friction; (d) 
generator losses. 


True Heat Drop 

If we know or can 
heat eontent of the 
machine stop valve and at the ex- 
haust, the difference is the true heat 
drop over the machine. If we multiply this 
by the weight of steam passed through the 
machine we have the total energy used in 
power generation, Comparing this with 
the heat equivalent of the power generated, 
we get the true generating efficiency. But 
until we know the true heat drop over the 
machine we can draw no inference whatever 
from the steam consumption, nor can the 
adiabatic heat drop give us any help at all. 
Let us take an absurd example. 

Take an engine running on three-quarter 
load and generating power with a steam 
consumption of 80lb./kWh. Let us now 
increase the steam consumption to 40 1b 
kWh in two wavs. First, by removing the 
evlinder lagging and spraying the cylinder 
with cold water. Secondly, by drilling a 
hole in the piston. In both cases the 
governor will open full while the load re- 
mains the same. In the first case all the 
latent heat in the extra steam is being lost 
and the real heat consumption of the engine 
will have been trebled. In the second case 
there is no increased heat loss at all. The 
steam that goes through the hole in the 
piston goes straight to process, but the 
engineer who bases his power costs on 
adiabatic heat drop and steam consumption 
will treat both in the same wavy and will 
wring his hands and say his power heat 
costs have gone up by 30 per cent. In both 


measure the 
steam at the 
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In the first case his heat 
costs have gone up by 200 per cent, and in 
the second case by nothing at all. Pro- 
vided the whole of the exhaust steam is use- 
fully employed it does not matter how much 
the piston leaks or how many blades are 
missing from the turbine. The only effect 
of such things is that from a given amount 
of steam a smaller amount of power will be 
available. Steam consumption gives no clue 
as to heat co isumption. 


cases he is wrong. 


Exhaust Calorimetry 


How can we find out how much heat to 
debit to the machine? Only by measuring 
the heat in the exhaust steam. If the ex 
haust steam is superheated, a thermometer 
and a pressure gauge will give the auswer 
straight away. If the exhaust is we., .h. 
answer is difficult to produce and may not 
be reliable. The calorimetry of wet steam, 
with a bucket calorimeter, is fairly easy, but 
who can say whether the steam drawn from 
the pipe is a true representative sample? 

Here is an example of the easy super- 
heated case taken from the turbine in my 
factory one night a few months ago on light 
load :— 

Steam flow 71,500 lb. hr. 

Initial total heat 1325 B.Th.U.. Ib 

Kxhaust total heat 1202 B.Th.U./ lb. 

klectrical output 2250 kW. 

71,500 x (1325 — 1202 
Heat used =—————— —_-— 
2250) 
3090 B.Th.U. kWh or 87.4 efficiency. 

Boiler efficiency 81 per cent. Over-all 
generating efficiency 71 per cent. 

The adiabatic heat drop for these condi 
tions is 195 B.Th.U. Had this figure been 
taken the power generation would have been 
debited with 6158 B.Th.U./ kWh, or 58 per 
cent, too much, and the over-all efficiency 
would have seemed to be 45 per cent, 

In the absence of a fairly reliable exhaust 
calorimetry we must have some empirical 
factors. It will be one of the purposes of 
this discussion to arrive at suitable empirical 
figures. Of course, we must never forget 
that in all the calculation and = argument 
there is one over-ruling proviso. The whole 
of the exhaust steam must be usefully em 
ploved, 

Can we give a more reasoned answer t 
the question whether power should he 
bought or generated? If the power set is 
small and electricity can be bought cheaply 
it may pay financially to buy power. From 
the national coal conservation point of view 
it is almost impossible to have such a bad 
engine that power cannot be generated for 
less heat than by the finest power station, 
provided all the exhaust steam can be 
economically used. At present prices a 
large plant can generate’ back-pressure 
power for under 4d., a moderate-sized plant 
for hetween 3d. and 2d., and a very smal! 
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plant for about 3d. to ld. The big back. 
pressure plant Cah generate power for the 


consumption of about 2 1b. of coal per ani 


and the very small bad plant will burn 
about t lb. 
Pass out power is more difficult to cost, 


The pass-out steam should be calorimetered 
as metered for quantity. Then the 
debited to the total 
ain heat put in less the heat passed out. 
If pass-out calorimetry is too uureliable the 
pass-out heat loss must be ‘‘ guesstimated ” 
by using a factor on which J] hope we shal! 


agree. 


heat to he power is 


rABLE 2 
(communicated by Mr. Lyle after the discussion) 
APPROXIMATE BACK-PRESSURE POWER STEAM HEAT 
CONSUMPTION 

size of Set b.Th.U. taken from Steam 

per kWh. 
Over 3000 $415 ] 
LOOO to 3000 S415 ] 
~50 to LOK) S415 i 
L100 to Zou tio l 
l 
l 





50 to 100 S4lo 
Less than 50 oti 


Discussion 
(> oe. 


\) Will the allow a factory to 


connect with the Grid to pass surplus cur- 
rent to the Grid or draw from the Grid? 

A.—There are some factories working in 
this wav, but many elecinicity supply com- 


pa—ies seem to raise objections of one sor! 
another. 

‘).—Is it always an economic proposition 
to supply the Grid with power from a back- 
pressure set? 

A.— It might not pay 
a back-pressure plant simply in order to sell 
Grid, but it would surely pay to use 
peak capacity and sell the peaks to the Grid, 
a unit. 

price structure of electricits 
ich that advantage can always be 
take the cheap production of electricity 
In a My firm put in a 
new back-pressure set and approached the 
electricity supply company 


} 


verv much to instal 


i Litt 


. ’ 


al, sav, 4a. 
\.- Is the 
supply SI] 
r 

’ 


LackK-pressure set? 


ior sta Chi qu 


tatioh ana were offered Line supply al all 
annual lgure eg lai to the al nt Of Powe 


Por 

we generated, which is ridiculous: but the 

power company will not alter their att 
—A]] sorts of rates are q ioted, some of 


tude. 


Which show a very marked benefit by back- 
pressure generation, others show little or 
no wvenewnit 

Q.—-The whole crux of the matter is that 
the x stations have to condense. Is dis 
trict heating ihe answer? 

\ There is no doubt that theoretically 


the distribution of heat is a very attractive 
proposith n, but except in a Tew 


doubtful whether anvone would face the 


case. if ~ 


Capita s| Supp se Mancheste sud- 
denl\ decided TO adopt district heating for 
the whole city, trenches would have 1 he 
, 


guy 


and every ho ise 


along every street, and ever 


factors 
would 


have ti have a cCol- 
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nection put t. Manchcster would su 
decide that it had not sufheient 
this purpose. 


coul 


for 
The only way district neati 

| become practical is the way in whi 
“scliy distribution and gas distribution 
caie; it woulda have to be gradual or applied 
In a brand new town or to part of a town 
that was being completely rebuilt. 

.—In costing back-pressure’ electricity 
what charges should be allocated ? 

A.—-Lhe  fieat equivalent converted LO 
steain should be charged and any increased 
lnacurred by generation, such the 
increased capital value of the boiler pliant 
due to higher pressure, the capital cost 
the engine, the attendant’s wages, etc. 

W.—Should not steam be costed by the 
therm instead of per unit weight? 

A.—Certainly it should be costed on some 


bhonwey 


etecil 


COSLS its 


standard basis either ‘*‘ from and at” or 
per therm. The therm is not necessarily 
the best unt. 


Q.—-We need not associate the therm only 
with gas. Do we not get the real picture by 
taking the cost of 1000 lb. of steam “* front 
and at’? 

A.—-10C00 Ib. 
9.7 therms, 

Q@.— Is not the right way of costing vack- 
pressure power to ignore all boiler-house 
overheads and only charge to power its pro- 
portion of The boiler plant will tx 
required anyhow. 

A.—This is only true up to a point. If 
a back-pressure set is added to an existing 
installation of boilers then no boiler-house 
charges, other than the true coal equivalent, 
heed debiied to power. However, in 
most installations the boiler has a higher 
pressure than it would otherwise have and 
power should bear a little of the other 
boiler-house charges. It can be argued that 
if you are putting heat into a factory, every 
b.Th.U. for whatever purpose it is used, 
should bear its fair share of overheads and 


of steam ‘‘ from and at’ is 


} 
COdal . 


He 


other boiler-house costs. I rather syvmpa- 
thise with vou, but I am not sure that vou 
are right. 


Q 1.—I agree with the previous speaker, 
Where the power is a by-product shoulda it 
not ohly be charged With the direct cost ” 

Q 2.—1 come down on the same side as 
the last speaker. Can this costing be done 
reasonable 


with an accuracy that gives ac- 
counting *% 
A.—Tliere are surely some charges that 


must be debited to power generation even 
if you want all the steam for process. For 
example: steam raised purely for process 
at low pressure may not eall for such 
elaborate water-softening as that required 
in a H.P. boiler. The extra cost of the 
more high-faluting softener should surely be 


dehites to power. 
().- In the absence of a knowledge of the 
real heat drop what is an estimate of the 


OSS a bacK-pressure macnine 


~~ 
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\.— This is one of the things we want to 
at in this discussion. In one turbine oi 
about 2500 kW the heat consumption is 
about 1.12 times the theoretical (Table 2). 
Suggestions by those present were that a 
li per cent. loss on 750 KW is about right; 
100 kW set were estimated 
to be about 17 per cent, and on a 300 kW 
set about 15 to 20 per cent.) 
().-—Is not a complete survey of steam- 
using equipment me power plant essentia: 
deciding on the installation of thy 


thie losses Ou a 


beLore 
back-pressure set? 

A.—Such a survey is most desirable be 
cause economies can often be made to such 
ai extent as to render the back-pressure set 

apable of generating the requisite power. 

().—Should some superheat be present in 
the exhaust to 

A.—Yes, it is desirable first to reduce the 
leat loss in distribution, and secondly to 
that the steam arrives dry at the 
process plant, 

().—Is the cost of low-pressure distribu- 
ion justified ? 

A MemBerR: High-pressure distribution 
means many reducing valyes. Back. pres- 
sure sets replace reducing valves and call 
for low-pressure mains. We find that low- 
pressure distribution has saved a_ great 
ainount of maintenance on reducing valves. 

\.--Low-pressure distribution undoubt 
edly costs more, particularly its lagging, bui 
there would seem to be a slightly smaller 
heat loss from a low-pressure main than 
frem the same amount of heat transmitted 
through a high-pressure main. 


process ? 


€i:sure 


Fluctuating Loads 


@.—At what point do fluctuations make 
power generation impracticable ? 

A.—It all depends on whether the fluc- 
tuations are short-term or long-term and how 
big thev are. If the power demand is fairly 
constant and the heat demand is widely 
varied over several hours, the problem is 
simply one of the cost of generating by ex- 
liausting to atmosphere. In a number of 


back-pressure installations it pays well to 
exhaust for short periods, say, 20 to 30 per 
ent. of the time, to atmosphere. Another 


solution is to sectionalise the factory with 
two sets of bus-bars, one of which takes 
current from the Grid. and switch over 
during the valley periods. If the peaks are 
matters of minutes the exhaust accumulator 
is probably the solution. 
().- What benefits can be 
steam accumulators ? 
A.—I!t often seems difficult to justify an 
mulator befor buving it. but it also 
that anvone who has one installed 
would be very unwilling to part with it. It 
is often much more beneficial to store ex 
haust steam from the back-pressure machine 
than to store high-pressure steam, because 
the high-pressure steam cannot be used for 


1) 


derived from 


seems 
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venerating power as it has to be discharged 
at a lower pressure. 

().—-Is the gas-holde: 
in practical use? 

A.—Yes, There are at least three work 
ing in collieries, in conjunction with winding. 
engine exhausts and mixed-pressure turbines. 
One of these has been going up and down 
40 times an hour for 31 years. 

®).—-Have you considered the reasonable 
limits of steam and power balance? What 
sort of limits would be considered practical ? 

A.—It really depends on the particular 
local conditions and especially on what you 
have to pay for electricity supply. 

@.—Should we not generate at = mucl 
higher voltages and so cut out many of the 
losses associated with low voltages? 

A.—-l understand it is only economic t 
use high voltages with motors of not less 
than 50 or 100 h.p., and I believe I am righ: 
in saying that the average motor through 
out the country is about 10 h.p. 

@.—In small units the turbine steam con 
sumption will be great, an ordinary recipro. 
cating steam engine will be better, and the 


ivpe of accumulator 


Uniflow better still. Which should be 
adopted % 
A.—The turbine will almost ceriainl 


have lower maintenance costs, and provided 
it will generate enough power it should be 
the first choice. Although the turbine is 
extravagant in steam it is not at all extra- 
vagant in heat; the heat all goes down th 
exhaust pipe. Although a reciprocating 
engine takes less steam and therefore gives 
more power it certainly uses rather more 
heat. I always feel that the Uniflow has 
been sadly neglected. 


H.P. and L.P. Steam 


@.—Is it sometimes better to ue the 
steam from the boilers for evaporators and 
the exhaust from the evaporators for power 
generation ? 

A.—This point is exceedingly interesting. 
Far more power can be produced from low 
pressure steam down to high vacuum than 
trom high-pressure steam down to process 
pressure. The evaporator does not usually 
mind what sort of steam it uses. The real 
trouble is that such a power plant working 


between, say, 10 1b./sq. in. and 28in. of 
vacuum is far more costly than working 
between 200 lb./sq, in, and 10 lb./sq. in., 


although the power produced in the forme: 
ease would be greater than in the latter. 


A plant had been investigated which 
would take vapour from a 60-ton vacuum 
pan averaging about 30,0001b. hr., dis 


charging at 24 in. of vacuum into a turbine 
exhausting into a condenser at 29 in. [t 
was estimated that 500 KW could be 
tained, but the capital cost came to £42, kW 
but, of course, in this case the power would 
have been obtained absolutely free from a 
coal point of view. 


ob- 
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New High-Speed Agitator 


Suitable Equipment for Pressure Vessels 


~YrT’y ' . } . ‘ 
RITING from the Coa Research in this autoclave bv rotating a 2-in_ nic! 5 
Laboratorv. Carnegi Institut: of propeller at 1500 r.p.m. in a 750-c.c¢. nick: 
Tec] logv, Pittsburgh, Pa... M. W. Kiebler ined eviindrical bomb of 3-in. inter 
nd. Eng. Chem... 1945, 37. 538) deseribes ua diamet 
trotallv-enclosed motor and agitator, built t WI 
perate under extremelv severe conditions of Special Alloys Used 
: } ’ } } 
ssure ten rature,. and chemical attack. 1} } 
: rr a | ° ] re ’ The body and top closure for the assemb 
ihe stirrer assembiv (hig. is constructed 
: it wl were machined from chrome-vanadium st: 
. unit which is attached ‘ere | , 
) f — rgings which were heat-treated and draw: 
\ ris Tie 1? cetee wel ; . ’ , 
™ rs0S C. in a salt bath after all machin: a 
= a : 
SS a vork d been finished. Data available for ? 4 
—— J “~ : , } 
4 .~ this ailov indicate that the resulting pi 
fa SS ON duct should have a_ tensile’ strengtl 
/ . = J \ 210.000 Ib. sa n. and a Brinell hardness 
‘ 4 i f = . ; Soe rT. " 
.- / _— ee” I Tit }> R CKWelil ©). Ch StUTIS We 
oe he), —\ made of a echrome-nickel steel drawn at \ 
Z SL ; ‘+ } shightiv lower t mperatures to give a tens \ 
SY eo strength of about 200,000 ib./sq. im. 7 
— fe> oo, it — fr ¢h, same a] Y eX pt for 
i - . beeatl j a } ] ) +] 
. / y ower carbor content, were carburises i I 
j \ . } } ’ } : . 
_— / \ / \ ee suri e Hnaraness., T reduce contaminatdt \ 
— oo , —_—- 
\ a ‘¢ y\ - if TY [ ne ntents the interior ol tl on 
NOT AS / 
— sh Sse was given a thick t of sils 
, nd burnished ry p closu was mai 
ee ——— " up against al unconfined copper gas! 

















= 7 \ 
. nd } h) dy \ ro] T ting 1} 
ndense 1 the neck of the assembly ser\ 
vhich flowed up from t! 
heated Six nick discs. W 
| ol stirrer shaft to c 
irbul ind expedite heat removal. 1 
All parts of th lectrical svstem had 
resistant to attack from hydrogen, water, and 
. organic vapours. A shaded-pole 1 30-hors 
-— power mot was obta ned. and the « 
“g vel removed Tw bearing supports 
lig. 1) were made for the top and bott 
the metor. An QOnlite bearing was pressed 
— ch support t take the rotor shaft 
lt Vas } al ned LO repla © thes bearings W 
crapl ishings if hvdrogen or orga 
its sui 1 removy tT! ubricad Du liis 
s never | necessary The supports we 
—AiY— =— = or} y acainst | sta ] ends by ‘ 
~ | hich passed through slots 
P y my} des of e st r. These bolts we 
= | salvaged from the motor parts. 
| | Fig. 1. Stators and Desiccator 
BEAR NC Py stators have o1y l Satistactory “¢ 
on 
a ' n this apparatus The tirst was t 
eli l autociave was Hult lt) thie la nora va} ame Tron the manatactnurel and Wi 
=> gait Tu The vd Five l about six coats I a bakelit Vartilis! 
is ¢-] ‘ I aq - K é Thi ~ ond Yas madt DV Wil 1 O | rmeN 
ratures and pressures | bi) ( a ‘ Rod . 

LLL 3q \ nt ac s require ly coating he coils with Heresit Val 
: lee niv the max N 1-100) nd Gi lect 
possi vas yuIG ry é but sh N Love Each stator was impreg 

pal es from fusing t d bi spending it in a diner of 

g suf i! vas It d nish which could | placed | \ ? 
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siccator, The pressure in the desiccator 
~ then alternately decreased and allowed 
return to atmospheric to remove entrapped 
air. The stator was then drained. air- 
dried, and finally baked. After cach of 
several impregnations, the stator was sup- 
ported in a different position for drying and 
aking. Any varnish which adhered to the 
utside diameter of the stator was removed 
with sandpaper. The assembled motor was 
sted by allowing it to run under water. 
Because this motor has no sturter brushes 
windings, only one lead has to be taken 
through the reactor wall with the other 
lead internally grounded. However, in this 
lesign both leads were brought out so that 
the motor insulation could be more accurately 
hecked. The leads were made by brazing 
copper disk on a_ short piece of heavy 
nichrome wire and slipping a bakelits disk 
ver the wire on each side. The three disks 
were then crushed together under a eland 
nut in the top closure. Both the diameter 
ind thickness of the bakelite must not be less 
than that of the copper disk. Nichrome wire 
was used in preference to copper because of 
greater strength and stiffmess. The resistance 
to ground through this tvpe of seal has always 
ven more than 500,000 ohms. 
A coil which serves to remove heat 
motor stator was made by 
ce of 4 by 2 in. 


ong narrow U, 


\ 


{ 


from 
bending a 
mild steel tubing to form 

o which was then wound into 
elix. The two ends were separated 180° 
iri. bent at right angles to the helix, and 

pped through holes at the bottom of the 
motor compartment where they were made up 
Lall he wall WW th compre Si hn cones. 
The only change contemplated for this auto- 
ave is to increase the internal diameter 0! 
ibing used in the coil. 


S| t hy 
i ‘ 


Final Assembly 
The final assembly was made bv attaching 
stirrer shaft to the motor by means of 1 
bushing, and then pushing the shaft and 
otor through the coil so that the motor 
sted against a shoulder near the lower part 
A ring which served to 
entre the ngotor and hold it firmly against 
shoulder was then pressed against the 
» bearing support, and a low-melting 
1) lead-406 tin-40 bismuth, melting at 945° C. 
was poured through a hole in the ring. This 
which has two set screws ti hold it im 
ice. Was removed after the allov had solidi- 
ied to facilitate making up the electric con- 
ons. The allov provides good heat trans- 
between the coil and stator. The moto! 
in be removed bv turning the assembly up 
side down and_= passing superheated steam 
ough the coil t melt the allov. The 
sket was put in place, several studs wer 
moved, and the top closure was held a short 
above the assembly so that the 
Cc uid be soldere d TO the 
After all exposed wires 
insulated and coated with 


the ce Inpartment, 


stance 
tor leads 
nichrome wires. 


were carefully 
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thickened 

made, 
The — solid 

assembly was 


varnish, the final elosure was 


nickel head to which the 
attached was fitted with a 
thermocouple well, a safety disk, a gas inlet. 
and an outlet which could be used in con- 
junction with a siphon tube to charge and 
empty the bomb without removing the head. 
The nickel fitting on the lower side of th 
head held a graphite bushing to take the 
stirrer shaft. At various times this fitting 
has been replaced with a simple packing 
gland, in which case the pressure in the 
assembly and bomb were equalised bv a con- 
necting tube. The assembly and head. 
wl 


veniently raised above th 


ich weighed about SU Ib... could be con- 
stationary nickel- 

d bon b by a cable and by one fixed and 
()1)! movable pulley. | 








Gas Research Extension 
New G.L. & C. Appointments 

Hk: directors of the Gas Light & Coke 
Company have considered the further 
development of the research work which the 
company has carried out ip a wie field for 
many years, and they have decided to 
broaden the basis of the programme and to 
arrange for improved co-ordination of effor: 
within the company. Dr, H. HOLuInGs, 
hitherto the chief gas chemist of the com- 
pany, has been appoirted controller of re 
search and he now hecomes responsible for 
Watson House as well as 

Fulham research laboratory. 
As part of the new arrangement the direc- 
tors have made the following further ap 
pointments : Mr, W_ DIETERICHS to be man- 
ager of Watson House; Dr, G. C. HALLIDAY 
to be manager, Gas Light Centre; DR. 

R. H. GRIFFITH to be senior 
chemist; DR. S.  PEXTON to be 


he aetivities of 


ihose of the 


research 








senior 
chemical engineer, 
COBALT DEFICIENCY 
The use of cobalt as a top dressing to 


cobalt-deficient pasture had made such tracts 
of land at least temporarily adequat: 

cobalt, said Dr. Russell Greig at the annual 
meeting of the Moredun Institute of 


Animal Research. A survey made im « 
operation with the Macaulay Institute for 
Soil Research had shown that much more 


extensive areas than were thought were defi- 
lent in this most important trace element 
and that spectacular results had followed the 
application of cobalt in such areas. Evid hee 
now available suggested that the pining of 
arth in the Solway area was essentially d 
to a deficiency of cobalt and work was 
tinuing to determine this point finally this 
vear, 








132 THE CHEMICAL AGE 


YORKSHIRE 


l RING Liis ast 1 cive months 1] has 
been TOUNCG possi bie l¢ consider pialis 


I I ire th the obyje or adoptin 
it : it Ww facilitate the Tulh eng ol 
] I . \ L) lacie burin | eariy 
pos ir period Plans r the installats 
ot 1 most modern types of chemical plant 


ina guipment are now well advanced, and 


some firms hav piacead orders for entire 
| 

, ‘+ \ sy r ~ Ty , lay try th ‘ "] 4 = 
it’ y\ MV=-Ulli>. AUSLI in lin area i 
t aware ol the 1 essity ol proau wv bp 

, . . 1 . , 41 

f mos ll} ries CtLbods ina a rh 
est possible price, and is (ullV ative te 
lact that tuturse prosperity depends I 

a are eXTten on abilit\ oO compcte in | 
iarKets of tle \\ rid: colseqd it tiv. eve»°ry. 
noe possibie is 1 n aqone tt ower costs. 
Firms whose function it is to supply othe: 

siries th essentia! minateriais—anad the 

al very tt industries or trades which a 


not use a material or a process developed 
the chemica ndustrv—are doing much 
improve their products, and it is doubt! 
whether the proportion of trained scientists 
to tota workers 18 as high in anv othe! 
lustry In the held of organic chemicals 
many problems come up for solution bi 


xperts in every branch of science, and 
recent triumphs of research which present 
ereat possibilities for the immediate future 
i! U! announcement of a new insecticide. 
ma t! discovery of a re vo) tionary weed 
er. The former. which is alread, n 
small-scale production, is cheap and easv t 
manufacture, less injurious to other forms 
f life. and is regarded as a most effective 
r of imsect pests, and the weed- 

is being subjected to trials in ce 


peration with the Munistrv of Agriculture. 
promises to prove an effective agent 1n 
iest! t f weeds that infest cornland. 
En mellin Ss one ol the most inp rtant 
ind one of t! most widelv used finishing 
processes in the North where cars, tvpe- 
writers, and thousands of other commoditie- 
ria lie ne. Having reoca d t¢ mode rl 
‘continuous production methods of manufa 
ire. is advisable that enamelling processe- 
should be brought into line to guarantee thai 
the finishing department does not puta brake 


$1 r speeds. An interesting exampl 
f high-speed enamelling is to be seen at 
. 1 a mpany Which manulactures 
¢ like half a million eveles a vear, 
al l =e ey ry avall abl metnod., In T! - 
case, fine enamelling is of the utmost in Pp 
ance and great care s taken over the pre 
Seven gas-fired convevor ovens ar 
ised and ar a vided nto two groups tor 
enamelling cvcle frames in black and v2@rious 
rs. The standard black-finished fram: 


are stoved 


by Yit. 


ana the ti 
ifalliecs ane 


room wher: 


il} ovens 1Lic 
r & tt. 
‘ger parts, including 


wide by 
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Progress in the Provinces 


Reports from a Chemical Engineering Correspondent 


assuring 


yt) It. f 
high 1lis! 
Iront fo 


1 backstays, undergo a three-coat 


Pha parts firs 


of the required colour, al 


attached 1 


sit. a 


is pres ry 


oO ttre convev« 
ne tunnel 


t vo to 


the dipp ng 


they are dipped in the ename 


id on emerging (stil 


TT) the 
which i 


} 
,? neat which never 


so that accurate con 


nd specifie 1 


ed. Parts 


are carl 
s maintain 
Varies more 
trol over the 


avity of the enan 


detailed 


TO! colLoUu 


finishes are dealt with im aé similar oven. 


the inter 
by 12 ft. 
make four 
chamber « 
capacity 
compicte ( 
to the larg 
are dealt 
that the u 
i! advan 


ir measurement 


by 9 it.. and 
journeys up 


veles per week, while, 


s of wh 


in whi 


mh are 2% 


‘h the parts 


and down the OV 
mn The convevor. 


. 


f the enamelling pla 


; 


The averag 
nt as LOO 
in additi 


er parts, up to 650,000 sinall part. 


With every w 
se of gas-fired 


Tacs that as 


a direct fire or heater 


it) most ( 


eek. It 


Convey 
cas is 
can be 


ases an indirect type 


to | emploved. Also. 


the 1 


t is claim 
or ovens ha- 
a clean fu 
used whet 
would hav 
weed for tft 


reguiar replacement of air heater elements. 
| made ol] expensive 


nic! aft 
avoided. 
Methods 
rectioner\y 
greativ in 


drving roo 


proportion 
moisture | 
enlated th 
ing to be 
| eratures 


material. is 


of drving products such as col 


by the use of 
iproved, and 


moist a 
befor 


ir have be 
entering the 


m all the air. whether recirculat: 
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eld 


carried out 1 
vithout the 


‘ in Suspension in 
rough the voods enables the drv- 


n much 
risk of 


ssed throug! 


the air cu 


higher te! 
burning 0! 


skinning, and also allows of drving from t! 


centre out 


The Con 
Lancashire 
not app 


resources 


wards. 


LANCASHIRE « 


dition of the 


chemical 


is verv fluid, 


vet Si 


al to possess sufi 


to make go 


yd siths 


apital. It seems probable that 
liquid position of indu 


quit ina 


norma ma 


at the sa 


an exceptions 


arising from « 
as soon as Tf 
operate. Mat 
ble to utilise 
iIntenancs al 
me time thi 


ver supply mé 
h settlements are replacu 


isactions. . On 


hanges in desi 


stry as 
i accu 


onditi 


industry i 


me ftivms 


cient liquid 
depletion of 


the unusua 
a whol 
mulation 
s which w 


hi present econon 


Ivy man 
their 
id rep 
eXCeSS 
ans Ti 


the ot} 
On caus 


) ‘ ?} ’ 
ita LUTCrsS 


> y 
reesorrces t 


acement al 


oO; consun 
it to a larg 
io nor! 
er hand, t 


some stor 











42 
SI 
rKS 
Coat 
ping 
ame 


ents. 


iquid 
n of 
sua 


le |> 





\UGUST II, 1945 


and work in progress to become redundant. 
and in the near future many firms will b 
needing extra funds to enable the arrears 
of capital expenditure to be met and ordinary 


redit terms to be granted to customers. 
When it is ho longer possibl to utilise 
Governinent-financed capital assets and 


stocks, the serious drain on liquid resources 
will undoubtedly call for extended bank 
verdrafts and manv private loans. Colla 


boration should have as its main objects the 
avoidance of duplication of capital and 
expenditure in the expansion of 
peace production, and tke pooling and speed- 
ng-up of highly specialised industrial 
research. Some executives maintain that a 
rationalisation of orders would permit longe 
nd more continuous runs of the same types. 
and that it would eliminate unnecessar\ 
duplication of lav-outs, with a 
material reduction in production costs and 
speeding-up of delivery dates. 


venue 


proce he Be) 


Water Softening 


An interesting method of softening boil 
i water bv trisodium phosphate claims 
secure total immunity from incrustation 
and freedom from the possibility of corrosion. 
It is stated to be much more 
the direct softening of raw 
trisodium phosphate. The feed is first pr 
heated in a de heater by means of 
‘te steam (even oily exhaust can be used) 
and followed, if necessary, bv live steam. 
The second stage is the treatment of the raw 
ot water by alkaline water returned from 
he boiler on the lines of a continuous blow- 
wn svstem, but bv direct contact. Tri- 
sodinin phosphate is added in the third stag 
and results in the precipitation of all remain- 
hardening constituents. It is used as 


eCCOonoliica 


watel U\ 


Casca 


per cent. solution, the softening being 

mpleted to practically zero hardness so 
that it is not possible for sludge or scale * 
to form. The final precipitation forms 
sodium carbonate which passes into the 
boiler, where it is partly converted into 
caustic soda. Where space is_ limited, 


tubular equipment appears to meet the con- 
ditions effectively, while the standard outfit 
is a compact unit with low maintenance. Thi 

nsumption, of trisodium phosphate is about 
2 oz. per degree of total hardness per 100 
gallons of water, and if calcined trisodium 
1D osphate is used the consumption is about 
half this amount. A simple form of testing 
apparatus is used to ascertain the very slight 
excess of phosphat: in the boiler water. and 
such tests can be readily made by 


ind 
i . 


4 charge 








In Switzerland, polyvinyl chloride is bb 
x used on a fairly large scale for the manu 
ture of shoes, and various ladies’ and 
dren's wear made from transparent and 
loured sheeting from. the Sane base. the 

Oil and Colour Trades Journal reports. 
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Pulverising Coal by Steam 


An Interesting Process 
RODECTION of finely pulverised coal 
by a process similar to that employed 

in making ‘ Puffed Wheat’ has been 
hown to he practical. Coal is shot from 
guns, im which it had been subjected to 
steam at high temperature. When the pres- 
sure im the gun is suddenly released, the 
pressure within the coal pores explodes it 
into small particles. 

Marly experiments were made with a 
sealed tube filled with coal and water, and 
designed to rupture at one end when heated 
externally to a pre-assigned pressure. Re- 
sults were so promising that a new tube was 
built with a hydraulically-operated quick- 
opening valve, and furnished with higi- 
pressure steain under controlled conditions, 
which made it possible to study the effect 
of steam pressure, time of soaking, an 
quickne-s of release, on the yield obtained 
Discharge of coal against a target increased 
pulverisation, 

13\ subjecting the products of one expi 
sion to another expansion, the same yield 
ratio of fines was obtained, and the ratio 
maintained in successive explosions. This 
feature of the process makes possible the 
introduction of classifiers aud separators 
eontrol the size of the final output. 

In one of the tests made, 5 16in. bv 6- 
mesh coal was exploded by steam at 990 ih. 
pressure, air classified, and size separated 
for re-cveling three times, and gave a final 
cleaned product having the _— follow 


screen analysis: 


On 60-mesh 
On 60 by 100-mesh 


On 100 by 200-mesh 
Through 200-mesh 


U.1 per cent 

o.4 per cent 
28.9 per cent 
65.6 per cent 
been ob 


Finer pulverisation could have 


tained by additional evcles, 
Coals vary widely in their porosity, aud 


further experiments on coals from = other 
fields remain to be earried out. Large- 
seale tests miust also he made to establish 


the comparative costs of this system with: 
that of mechanical methods. For a com- 
mercial application, the steam consumption 
is calculated to range between 106 and 
15] Ib. per ton of coal pulverised. 

A slow release of the steam pressure 
caused the coal to expand permanently into 
a highly porous structure. When the coal 
was heated to the plastic range in an 
atmosphere of steam, a caked mass resem 
bling semi-coke resulted, Further, in 
of the fact that impurities such as bone and 
pyrites are less porous than the coal sub- 
stance, the possibility of reducing the 
content of the coal in the new method of 
pulverisation may be another incentive t 
the development of the process. 


\ lew 
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Personal Notes 


Mr. W. I. Atison has been appointed a 
director of Barry, Ostlere aud Shepherd. 
Ltd., linoleum manufacturers, Kirkealdvy. 

Mr. CLEMENT Davies, K.C.. M.P. for 
Montgomery, Las been elected chairman of 
the Liberal Parliamentary Party. He is 
director of Lever & Unilever. 


Dr. M. SoLLER and Mr. J. H. Sprrman. 
who have been on the board of Britis! 
have now been appointed 
additional managing directors of the company 

Sir J. Boyvp ORR, Professor of Agricul- 
ture at Aberdeen University. and a leading 
t ypert nm nutrition, has been re elected a; 
lindependent Member for the Scottish Uni- 
versltles 


Dr. H. J. Goren. chief scientific officc 
, ti \ 


the Ministry of Supply, has been released 
from his post. Huis successor is PROFESSO! 
J. Ek. Lennarp-Jones. F.R.S.. who was chie! 


supcrintendent ot! the Armaments Researc| 


Department, M.O.S., since 1942. 

Mr GeorGe WESLEY AUSTIN, M Sc, ‘Bir 
| elected into the Gold 
smiths Professorship of Metallurgy in thi 
Cniversitv of Cambridge fron 
| Professor R Ss 


ningham), has bee: 
QOctoper } 
WeXt, in SLICccesSS1O]}) L¢ 
Hutton, who has retired. 

Dr. N. G BAPTIST. chief technical! officer 
the Cevionb salt department, has been 
awarded a fellowship Inder the Colonia! 
Development Fund, for research in Ceylon 
vegetable proteins. He is the first Ceylon 


, ,* ; 
Lai aed PLU i 


Mas.-Gen. H \\ GRIMWADE, C©.B 
C.M.G.. has ree a} poll ted chairman of 
Felton, Grimwade and Duerdins Piy., Ltd., 

ourne, Australia, in succession to his 

ther. the late Mr. E N. Grimwade. Th: 
company is associated with The Dru 
H ises of Australia, Ltd 

Mr. J. R. DONALD. director-general « 
the chemicals and explosives branch of 1 
Canadian Department Munitions and 
Supply since 1939. has resigned. and will 
leave shortly for the L nited Kingdom and 
Europe on a special] mission. Upon his re- 


private business as 


~ 
SsclebDtist 1 ie a a tenowsiilp. 


The Trustees of the Nuffield Foundat 
king of £1045 a vear ior i 

vears for a special research fellowship tor 

DR E. Oreway, of Gonville and Caius Col 


are NAKTIY a Yrali 


| . . 
liege, Cambridge, to enable bim te continue 
. _ » " . l; ] ‘ **« | } 
is work in the Caverdish Laboratory on th 
} 

ist reoperties of ela and. 1] ld I | 
pr le £455 a vear for the same perio 

iS ¢ ontribution towards the cost of the 
‘ ] | . *¢ ] Aas 

Wan el “A res r¢ ih ndertake li ' 
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Dr. W. V. Evans, formerly head of the 
chemistry department of Northwestern T ni 
versity, © .S.A., has been appointed chief 
of the chemistry department of the L.s 
University Study Centres at Shriven 





Arniy 
ham (Wilts.) and Fontainebleau, near Paris 
Hie wil! be accompanied by a staff of eleven 


VISCOUNT STANSGATE, D.S.O0O., D-F.C.., 
Whose appointment as Secretary for Air in 
the new Government was announced last 
Saturday, was in his early years an active 
member of the family firm of Benn Brothers, 
Ltd , proprietors of THE CHEMICAL AGE, He 
is the second son of the late Sir Joh 
Williams Benn, the founder of the business. 
and brother of Sir Ernest J. P. Benn, First 
elected to Parliament in 1906, Mr. Wedgwood 
Benn, as he then was. continued as al 
M.P. uniil 1942, when he was elevated to 
the peerage. In the last Labour Govern 
ment he was Secretary of State for India 
He was in the Leomanry and the Air Force 
in the last war, and went back to the R.A.F. 
at the beginning of the present war, serving 
first as Squadron-Leader and later holding 
the post of Director of Public Relations at 
the Air Ministry with the rank of Air Con 
modore. Lord Stansgate was Vice-Presi- 
dent of the Allied Control Commission for 
Italy in 1943-44. 


Obituary 


Mr. SIDNEY WIULFRED FRANCIS, who die 

buxted, Sussex, on August 3, was man 
avine director of F. Francis & Sons, Ltd.. 
drum and tin box manufacturers. 
Phames Street, London, E.C.4 


siee! 


L pper 








New U.S. Anti-Trust Suit 


Permutit Companies Named 


HE U.S. Government has filed an 
eet mM, and charged the Permutit 
vith participation in an international combu 

trol production and_= distribution 

nditioning apparatus and materials 
names, personally, Mr. & 
Robe n. the chairman or ti U.S Col 


Phy siiit also 


pa : defendant, and five foreign cor 
panies = conspirators under Anti-Trus 
Sta namelv, Permutit Co., Ltd.. 

LL Vermutit A.G ol Berlin, S.A 
tablissements Phillips T. Pain of Paris. 
1) Vil thie Arie nam in Brusse 5. 

d Pm adores de Agua S.A. of Barcelona 
t of the suit is a Ccurt order for 
ellation of inte ional agreements 

y The manutacture inden 1! 

cence. The Permutit Co. (of Great Brita 
arries On business as water purification en 
neers and ifacturers of water softening 


plant under Lasen-Hjort patents and “ Per 


and Zerolit Trad 


names... 





last 
clive 
ners, 
He 
fol 
ess, 
First 
VOod 

al 
d tu 
-Crn 
rdia. 
‘oree 
ALF. 
Ving 
ding 
is al 
Il!- 
resl- 


for 


died 
ianh- 
Ltd.. 
certs, 


‘it 








\UGUST II, 1945 





General News 
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The official price of copper sheets has been 
ised by fs to £109 10s. per ton f.o.b. 


Promising discoveries of oil and coal have 
ently been made in Norfolk. 


The Danish steamer Sraniolm discharg: 
“0 tons of cod-liver oil at Glasgow on 
August 3. This valuable cargo from Iceland 
is beheved to be one of the largest cargoes 
I cod oll to enter thi country lor some time. 


The National’ Association of Wholesal 
Paint Merchants, inaugurated in London 
recentiv, has its offices at Hanover House, 
7) High Holborn, W.C.1. The secretary is 
Mr. Sidney Neve. 


The Minister of Supply has released Sir 
Cecil Rodwell from his appointment as Con- 

‘ler of Industrial Diamonds, and Mr, F. A. 
Mathias from that of Deputy-Controller. 
The Industrial Diamonds Control has been 
disbanded. 


Ammonium phosphate remains on the list 
woods subject to Middl Supply 
Centre procedure. The entry in our last issue 
110) concerning this chemical was pub- 
hed in accordance with erroneous inforima- 
tion issued by the Board of Trade and sinc 
amended. 


The Ormskirk Fertiliser Co., 


t] 


East 


Burscoug] 


Bride. Ormskirk. Lanes... has changed its 
$" Viiax Fertilisers, Ltd. The com- 
pinyv's factorv is closing for the annual 
holidays from August 10 to August 20 (ex 

sive), and no deliveries and correspondence: 


be dealt with during that period, 


By kind permission of the directors of thi 
ag pag Oil Re finery, Ltd.. members oO 
the North-Western Branch of the Institutio 
of Chemical Engineers visited the works oft 
that company on July 28. The processes of 
separating the crude ot] into gasoline, ker 
. gas oil. three fractions of lubricating 

and a residue, followed by the furthe 
refining of some of the materials bv the 
Edeleanu process, by dewaxing and by 
| treatment, were demonstrated by 


hemical 
company’s staff. 


Birmabrigat, Ltd., 


colmnponent of Birmid 


Industrics, Ltd., which is responsible for th: 
lopment ot the corrosion-resisting 
edium - strength aluminium - magnesium, 


pioneered by the Group. 
Marine Department at 20 
Square, London, W.1, with thi 
providing information and 

to naval architects and marine en 
gineers who are interested in = aluminiun 
allov as a material for marine construction. 
The department will be under the superin- 
tendence of Lieut.-Commander F. Merrett. 
R.N.R.. Retd. 


77 
Vanese a \ 
nas Ope ned il 
‘ } ’ 
Berkeley 


assist 


= 


From Week to Week 


Lord McGowan, chairman of I.C.1., has 
scent a further gift of drugs, valued at £512. 
to British United Aid to China, on behalf ot 
his firm, 


Foreign News 


A research station to investigate the culti 
vation of cinchona is to be set up in Uganda. 


_ Zanzibar mangrove bark has been greatly 
in demand in the U.S. 


Plans are now being activelv furthered for 
the large-scale development of South Africa’s 
vermiculite deposits 


The Metal Reserve Company announces 
that it will now sell refined co pper to all eli- 
vibl. purchasers without certification or 
authorisation, savs Reuter from America, 


Notice has been given ir the Tanyanyika 
Gazette of an application by a firm for a 
pat nt tor the production ol pectin, Or p Clin 
from plants of the agave 


Substances. species. 


A survey of enemy material from the meta! 
lurgical point of view, being a report to the 
United States War Metallurgy Committee. 
has recently been issued by the Battell 
Memorial Institute, Columbus. Ohi 


The U.S. —— Production Board announce- 
that allocation controls on all molvbdenun 
and tungsten pwudbicke, with the exception of 
Vire t have been removed, 


thanks to th 
easing of military requirements. 


The inaugural meeting of the non-ferrous 
metal manufacturers of India was held at th 
end of June at the Indian Chamber of Com- 
merce at Calcutta to form an All-India Non- 
Ferrous Manufacturers’ Association, 


The discovery of two tin-bearing veins 

the bedrock at Cape Mountain, in the western 
part of the Seward Peninsula, Alaska, has 
onsiderablvy enhanced the prospect for the 
tinding ol reserves of this im- 
1 reports he director ] 
Geological Survey. 

Polish zinc ore prcduction is reported 
amount at present to about 50.000 tons 
monthly but it is hoped to increase output 

75.000 tons before the end of the vex 
Supplies go chiefly to the U.S.S.R.. | 
Sweden, Austria and Hungary are anxious 
' ver their requirements in Poland. 


Pe ~*~ 
@€aditiona!l 


$a , 
StPalreg lk Ore, 


Two new oo companies have be 
ranted concessions by the Mexican Muinistr\ 
{ Finance: Quimica Industrial Marineda. 
SA.. Garte. will produce sodium arsenate 
and sodium nitrate, copper and lead 
arsenates, vellow arsenic sulphide, zinc 
stearate, sodium methylarsenate, and coppe! 
sulphate, while salicylate phenol, and 
acetic acid will i made by Salico. S.A.. 
Balderas. 
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establishment of new saltern 


to produce about 600,000 cwt. at 


I \ 
» 


The public telegraph service Rumania The 
tricted air and sul Covion 


S DecD restored: and rest 
: Sery = | |? und are now ava! Caodhe | 


at ior postcards ahd letters and print : re ish to p 
papers up to 2 oz. wel season, are suggested for aft 
Commercial production war by the salt commissioner. Ther 
olVe ate s tions in concentrations of 40-42 | . prove both Output ana qua 
S ed . the Special! tnd «sol Ss exp ted that Cevion w D 
s vis \\ rop. Position t onlv to become self-sufficient 
r) ] Rensselae N.Y... U.8.A sare SUD} - sal og 
5 prod g viveol x} 
SO! n = cz:ess on the censtruction «| 2 
Surveying the cutlook | CLs plant at the Santa Barbara 
ST 6 \] - ieru > fl ( in SIOW!LV O} iccouUu 
1 } g i po] } . iv i cement A Wo ‘ 
f 7T ’ 5s ft re ag ive 
. i } ( Cla L hie ] } Lt Mel 
S s \ \\ é ny fa mn tT SUCCE 
. | ! nal Liv \ ccora J 
I - i\ . a I is, had a tota }! lik 
Scuth Africa should spend least 1 AU.202 Spanis 
TL SUA A a a Industrial researe , sala ind Liddy. 
t&. Worsdale, president ot Sout Reports from Perw’s non-ferrous met 
\ Inst H t lustries state t] n | ry. TOs) he 
t! if e. I st-2 ipitates were produ 
> Indust: at , w vanadium-leaching plant at Minas 
} re, KR i hy . ( } ’ Oo} hy &\ mst; 7 I)< 
. (5 : K al ae JW) ns daily = Old te lng 
. r oO] + LOW dailx vy has 
deveioy 1 Incth horn ' | ! 
In Chile. stocks of iron and stecl]l a Molibds Ss. A... the only mportant | 
pid sappearing owing to reduced quotas ade CO! > in P 
gs received from the United States. Th ZO] er pal 
ni situatiol is acu Supply tedla je al S i porar’ SHU LOW! 
omes ment is insufheient. Control] ove In Brazil, the Companhia Nitro Quim: 
the export f manufactured Opper product Brasileira nm the sa Paulo area, organis 
s being xed. Labour disputes involvin 1935 | manufacture of nitrocellu 
ate J s Maria Elena and Pedro so produces a numbs f chi 
Valdivy re settled the basis of a . dp manutactu The 
pes aa ace ncrease and increases } ( sully ? (] ! (| hy 
vy allowances. hlerie id mmonia, anhvdrens ammo 
Production of nickel will start scon at Numinium sulphate, calcium carbonate, 
\ vovsk. al Imandr: thy, sodium thiosuiphate hyposuiphite), potas- 
Ko] \ Russia. | stu te, potassium alumibion sulphat , 
pliant is sald rlv read [is ether d sulphonated ether. Ths Mp. 
vered + the early 7s ee 2 +h, mm > wlso manufactures palnts and varnishes 
one “er y eet nles f, e the war. cul tton, The Companhia Brasileira Rhod 
sed wher the Germans in ceta. als near Sao Paulo. produces cellul st 
wer quipment was acetate for the manufacture of ravon yarn. 
} : Th es were re-opened The Encyclopedia of Chemical Technology, 
1942. a re shipped to refineries now in preparation in the United States, 
Si be ‘ Gesiphed spechically ror use iD Lie 


The development of a new method of ex Americas, according to anneuncen ent 
ere nots fro} aiaat the co-editors, Ravmond E. Kirk, head of th 
| ‘gp eerie 


i by the § nv Vacuum Oil Cor lepar't ir chemistry and ae 
, T} vl 1)? ess fas oer? nil } (y] iduate sche : and [) nald I. Othn 
Dos f the U.S. Bun Mines TI proressor ! hemical engineeru nd | 
save method would f lepartment, Polvtechnic Institut 
hl 1 < B lvn. According to Dr. Kir 
x S ‘ mb tn) j } | a I hemieal Té ‘hnoloe's 1D f 
| xists I; jULN 
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BAMAG OIL AND FAT TREATING PLANTS 


OLEAGINOUS SEED ETC.-ANIMAL AND MARINE PRODUCTS. 


























Cake or Residue SOLVENT 
[ ” EXTRACTION 
ORYING SULPHONATION 
| FERTILISERS DETERGENTS 


CATTLE FOOO ETC. 
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v —_— 
[_ i 
FATTY ACIO o | Hydrogen] HYOROGEN 
GLYCERINE menree.o serene sents PRODUCTION 
CRUDE STEARINE Hard Oil — 
OYNAMITE ANDO PITCH ETc. oO 
PH ARMARE UTC Ale re 3} 
GLYCERINE ETC. S 
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WINTERISING ~ anatiicn 














BLENDING 
AND 


TEXTURATION 








WINTERISED STEARINE 
Olu 


MARGARINE - VEGETABLE GHES 


CONFECTIONERY ETC. 





Bamag Ltd. supply a large range of Plant for the Chemical and 
Oil Industry including those mentioned in the above chart. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemists and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request. 


BAMAG 


BAMAG LIMITED, UNIVERSAL HOUSE 
60 BUCKINGHAM PALACE ROAD, LONDON, S.W.1 


Telephone : SLOane 9282 Telegrams: Bamag, Sowest, London 
BAMAG LIMITED are on War Office and Admiralty Lists 
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Sales of bromine compounds |)\ primary The United Premier Oil and Cake Co., 


producers in the U.S. established a_ record Ltd., reports a gross income of £192,831 
1944. according to the Bureau o: Mines (£243,534). Net profit amounts to £36,910 

Sales of contained bromine amounted to (£56,982). A final ordinary dividend of 8 

102,112,462 Ib.. an increase of 9 per cent. per cent., makes again a total of 15 per cent 

over 1943. The increase was due largel) Metal Industries, Ltd., with a final divi 

Ci —— ied IE weg of ethvliene dibromid dend of 6 per cent, (same) on ‘*A’’ and a" 

for use in anti-knock compounds. ordinary stock, have made a total distribu 
A rayon industry for India is now under tion, for the vear ended March 31, of 9 per 
sideration by the Indian Government to- cent. (83 per cent.) 








vether wit] CApanhsion of thi plastics and 
aikali midustries. Dr. K. L. Ramaswamy. 
deputy gt ~ ral n pe r of Ms sore ‘. —_ New Companies Registered 
als and Fertilisers, Ltd... who, with Mr. . Si: 

T. N. Rao, chief engineer of the company, Vitax Fertilisers, Ltd. (397 383.) — 


has ist completed a tour of the United Private company. Capital £15,000 in £1 
States and Canadian chen al p ants. said lh shares. Manufacture rs of and dealers in fer 
expected that the ravon industry would lb tilisers, ete. Directors: E, Hellewell, Hom: 
started a small scale to supply only th stead, Junction Lane, Burscough; E. W 
me market and added that hoine consump- Hutchinson, 

ion should be considerable. Several plas Calcium Contractors, Ltd. (397.201.) 

tic plants, including the one he represente: Private company. Capital £100 in 1000 2s 
were manufacturing the moulded _ ducts shares. Manufacturers of and dealers in fer 
and importing their raw mat rials from tilisers. animal feeding stuffs. lime. chalk 
Britain, altl ugh some plants were making cement. magnesite. etc. Subscribers: H. A 
their own formaldehyde Smith (first director): Mrs. CC. A. Smiitl 


} , 


Registered office: Barton Cutting. Barton-in 
lav. Beds. 


Commercial Intelligence Sherbourne Plating Co., Ltd. (507.381.)— 








The following are taken from printed reports, but we Private company. Capital £2500 in £1 
cannot be responsible for errors that may occur. Let T | tne the hinate of an el 

sfliadtes, ( iCtquite iit itis CSs al} t*4 

Satisfaction tro-plater and enameller carried on by J. H. 

PRESSURE LUBRICANTS, LTD... Lo Saunders at Coventry, as the ** Sherbourn: 

\ Dn M.S., 11/8/45. Satisfactior Plating Co.” Directors: J. H. Saunders, 

] }}1 . i iobenture rs =f rey \ raf I H. rf Saund is. Edith M. Saunders. Regis 

140 tered fice: Ya Lowe l Ford Stre et. Coventry. 








Marino Process, Lid. 3 (397.100).—Publi 
Company News uipal Capital £10,000 in 10,000 £1 


shares. To acquire rights for Great Brita 
The Dow Chemical “ reports net sales, and Canada of a process for electro-galvanis- 
ear 1 Ma 1, f §$124.570.200 ing iron and steel articles, and to carrv o1 

$120.42 59] N ncome Was 38,738.76] The busimes- f chemical, marine, mechani 
35.573 ,503 il and general engineers. Subscribers : 
Ww. J. Bush & Co., Lid., report a net profit PG. Marino, S. E. Bramwell and fiv 
i. of £129,583 £12 S87). Final divi thers. Registered office: Sun Building 

l f 6 per cent. mak tota f 10 per Bennetts Hill, Birmingham, 2. 

t Same Forward, “£170. SYS ( £135.91] . 








Hugh ‘Newsome & Co., Lid., chemical! 


- Southport.” have increased Chemical and Allied Stocks 


capita ‘ 1) \ nad Tile re Oysti red d Sh 
' Pa), i Lik add tion { t SRL an ares 
lin) > le? ort 1triil at Ve pre Tt; | ‘ KE LLING has heen less in evide ce, lyr 


- . on balanee values have recorded further 
George Kent, Ltd., are paying a final ord:- sharp declines as compared with a week 


v1 74 per cent. for the vear ago. although the lower prices attracted 

ended March 31. pl 2} per cent, bonus, buyers. The widespread nature of the set 
¢ 123 per cent. (same). Net profit was back in industrial shares was due partly 1 

£30 745 P24): forward, £39 S87 the fact that there was a general tendenc' 
CATS to follow a cautious policy of taking profits 

Ashe Laboratories, Ltd., 120 Vic toria OD industrials and reinvesting in gilt-edged 

Street. S.W.1. have increased their nominal stocks. This partly accounts for the firm 
apital, bevond the registered capital of undertone in British Funds. Many iuvestors 
£20,000. by the addition of £10,000 in purchased industrial shares in the pasi few 
lip (hw & pe r cent. pr erence shares of tl] years at prices considerably below those how 
ach, ranking pari passu with existing pre ruling. The tendency has been to await th 


erence shares. ning of Parlhament and the King’s Speec 
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INTINUDUS AIR & GAS DRYING 


by use of 


| sLsca-GEL 


illustration left: Drying Unit. 

lilustration below: Close-up of the 
Automatic Regenerator and Change- 
over Valves. 


il i 











@ Plants supplied from 
| to 3,500 c.f.m. and 
larger if required. 


Continuous operation 
achieved by— 





Dual Absorber unit 
with fully automatic 
regeneration and 
change-over valves. 


Dryness down to dew 3 
point—of minus 60°C. 


~ Ses 


WRITE FOR LEAFLET, 245. 


KESTNER’S 


Chemical Engineers - 5, GROSVENOR GARDENS, LONDON, S.W. I. 








YORKSHIRE TAR we TILLERS L* 
CLECKHEATON . YORKS. 


TEL. CLECKHEATON G?) TELEGRAMS TO- 


790 (5 LINES ) YOTAR CLECKHEATON 
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n Wednesday for information as to. tle 
intentions of the Government and the scop 
{ the nationalisation policy 

Reflecting the surrounding trend, shares 
of chemical and allied companies have de 
clined further on balance. Imperial Chemi- 
cal at 30s, 104d. compared with 
now vield 4) per cent. 
Lever & Unilever have fallen from 46s. 3d. 


aiter 50s. 


jis. Ud. a week ago, 


to 43s, I4d.. and Turner & Newall from 
7Ds, Yd. to qos. Yd. The lower prices at- 
tracted better demand im sume cases, and 
Dunlop Rubber after 44s. Yd. rallied = to 
46s. 3d., which, however, compared with 48s. 


a week ago. Boots Drug at 50s. 74d., 
British Aluminium at 4ls. 9d., Sangers at 
30s. od., and United Molasses at 38s. 3d., 
lowest levels recorded 
Election result. Although again 
mostiv Jower on balance, iron and _ steel 
shares also recorded a small rally, Conset 
lron at &s., Staveley at 44s., and Stewarts 
& Lliovds at 47s. 3d., rallving a few pence. 
(‘compared with a week ago, however, some 
declines were substantial, Allied Lronfound- 
ers being 48s. 3d., against Sls. 3d., Guest 
neen 56s. 4)d. against 38s. 6d., and Dorman 
Long 23s. 6d, compared with 26s. 2d. 
Textiles also moved back again, but in 
some cases prices were above the lowest of 
the past few days. Dividend prospects of 
many textile shares will turn in a large 
Government s )) hiev 


above tlie 


Were aise” 


slliice the 


measure on the ney ' 
in regardto E.P.T. The latter bears heavily 
nn many textile companies. and there had 
veel a steady rise this vear 10 textile shares 
on hopes of the eventual abolition of E.P.T. 
bradford Dyers were 24s., compared with 
25s. a week ago, Fine Spinners 2ls. 9d. 
compared with 22s. 6d.. Bleachers Lis. 9d. 
compared with 12s, 6d., and Calico Printers 
lvs. 6d against 18s. Kisewhere, British 
Plaster Board have declined further on ba! 
ance from 30s. 3d. Lo 4s. 3d... Associated 
Cement from S&s. to 5ds.,. Crittalls from 
27s. 3d. to 24s. 6d., and British Oxygen from 
B3s. Yd. to 76s, 3d. The units of the Dis- 
tillers Co. were 110s., a further decline of 
2s. 6d. on balance. while at &7s. 6d. Metal 
Box shares were 3s. 9d. below the level of 
a week ago. 

b. Laporte at Sods. 6d. were little changed 
while Greeff-Chemicals Hold- 
ings Ss. ordinary remained around Qs. In 
other directions W. J. Bush shares kept 
steady on the results and the unchanged 10 
per cent. dividend. Shares of the latter 
company were as usual firmly held and co- 
sequentiy it was doubtful whether the quo 
adequately Monsanto 
Chemicals 5 per cent. preference remained 
at 25s. Amalgamated Metal! declined frr- 
ther from 19s. to I6s. 6d., Imperial Smelt 
ng from 15s. to 13s. 6d. (after 13s.). and 
Murex from 96s. 3d. to 91s. 3d. Borax 
Consolidated deferred at 4ls were ls. below 


the le vel of a week ace). Oil shares < hse. 


| 
hala ice. 


tested. 


tation was 
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quently became steadier, but have reilected 


the downward trend of markets, Shell ”’ 
being 73s. Yd. against Sls. 2d. a week 


ago, Anglo-lranian 105s. compared with 
08s. Yd., and Burmah Oil 78s. Idd. com 
pared with Sls. 








British Chemical Prices 
Market Reports 

LKASONABLY quiet conditions are in 

evidence in the London general chemi. 
cals market although deliveries against con- 
iracts are well up to schedule. Addition 
to order books have not been extelisive but 
a fair amount of fresh inquiry has been r 
ported, In the soda products Section =. 
stead IiGuiry iS il} evidences ror both rack - 
of livposulphite of soda, and a good demain 
is reported for acetate of soda, Glauber sa 
and salt cake. There is no improvement | 
| position of vellow prussiate 
supplies of industrial reime 
nlirate of soda are moving steadily into con 
sumption, 


the supply 
"“Odla. white 
Bicarbonate of soda is a yood 
market. Phe potash chemicals generalls 
are li: short supply, with offers of causti 
botasis and bichromate of potash Hhudine a 
ready outlet, Business in acid phosphate of 
potash has been on steady lines. Trade in 
coal-tar products is quiet and little expo: 
business has been transacted, chiefly owing 
to the shipping positioi Pitch is being a 
sorbed in fair quantities and there is «4 
steady demand for crude tar. The benzols 
and toluols are active. and a fair trade 
passing in the xvlols and naphthas. 

MaANCHESTER.—With the holiday 
uow at its height and a large 
textile and other industrial users in Laiica- 
shire under its influence, activity on th: 
Manchester chemical market during th 
past week has continued to be affected. 
Although still of fair extent in the soda 
compounds and other bread-and-butter lines 
of chennicais, deliveries generally against 
contracts have been of smaller volume and 
there has also been a contraction in th: 
flow of inquiries and new bookings. Kon 
the mort part trade in fertilisers has bee 
at a seasonally low level, although an early 
revival is now looked for. 

(yy LASCOW.- -Activity in the Scottish heavy 
chemical trade has been moderate @uring 
the past week for home business. Export 
inquiries continue to be received regular], 
Prices remain firm with inereases in som: 
instances, 


CHEMICAL LEADWORK 
TANKS — VATS — cols me PIPEWORK 


W. G. JENKINSON, Ltd. ‘a73"° 


156-160, ARUNDEL STREET, SHEFFIELD 


season 


umber ol 
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J.M. STEEL & Co., Ltd. 























Acidproof Cements 
Antioxidants 

Asplit Impervious Cement 
Barytes Substitute 
Carbonate of Potash 
Caustic Potash (all grades) 
Cellulose Adhesives 
Coumarone Resin 
Cryolite (Synthetic) 
Dehydrated Castor Oil 





Di 4 a= hae 





Ethyl Cellulose 
French Chalk 

Lead Nitrate 
Manganese Borate 
Methy! Cellulose 
Methylene Chloride 
Oxalic Acid and Sa!ts 
Plasticisers 

Polishing Rouge 





Potassium Bichromate 
Preservatives for Glues, etc. 
Resins (synthetic) 

Rubber Accelerators 
Sodium Acetate 

Sodium Bichromate 

Sodium Chlorate 

Sodium Nitrate 

Sodium Nitrite 

Sodium Sulphate desiccated 





Solvents 
Strontium Salts 
Synthetic Glues 
Tale 


Temperature Indicating 
Paints and Crayons 


Thio Urea 

Urea 

Wax Substitutes 

Wood Flour 

Zine Chloride. Etc., etc. 




















Head Office : | Branch Office: 


LONDON, W.C.2 | MANCHESTER 2. 


Telephones: 


Holborn 2532-3-4-5 


Blackfriars 0083 84 


“Kern House,’’ 36/38, Kingsway, | 51, South King Street, 


| 









































‘ANALAR’ 


‘AnalaR’ 


materials in 


chemicals are 
essentially intended for use 
as standard analytical 
laboratories 











where responsible work is 
undertaken. The approval 
accorded to these chemicals 
is an indication of the con- 
fidence with which the name 
‘AnalaR’ is regarded in 
relation to reagents of precise 
and accepted standards. 


THE BRITISH DRUG HOUSES LTD. 
LONDON N.1 
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THE 


BRITISH ASSOCIATION 
OF CHEMISTS 


is the professional Trade 
Union for all qualified chemists. 
ONE of its many activities is the 
APPOINTMENTS SERVICE. 
Over 6,615 vacancies were 
notified to members during the 
past five years. 
For particulars of Membership, write to :— 
Cc. B. WOODLEY 175, Piccadilly, 


C.R.A., F.C.LS.., London, W.| 
General Secretary, B.A.C. 











EDUCATIONAL 


reat Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 

Ary of the finest posts in Britain in Wartime are 
iv reserved for Chemical Engineers. The same will be 
the case when the war ie over. The vast technique and 
experience now being applied to Chemical Technology 
for war purposes will then be suitably utilised in recon- 
struction, and in trade and commerce. 

‘nrol with the T.1.G.B. for A.M.I.Chem.E. Fzaminations 
in — home-study Students of The 7.1.G.B. hare now 
gat — 

THREE ‘** MACNAB”’ PRIZES. 

including the “‘ MacNab ” Prize awarded 

at the last (1943) Examination. 
Write to-day for “ The Engineer’s Guide to Success ""— 
free, containing the world’s widest choice of Engineerin 
Courses—over 200—the Department of Chemica 
Technology, including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Orgapisaticn and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M.L.E.E., C. & G., B.Sc., ete. 

THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Tempie Bar House, London, E.C.4. 


FOR SALE 


HARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1830; contractors to H.M. Government.—THOS. 
HILL-JoNneEs, Ltp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone: 3285 East. 

"Phone 98 Staines. 
AT Press or Extruder (Belt Driven). Small Vertical 
Tincture or Toggle press; Gardner Mixer 6’ long 





P 20°; 20 ft. Worm Conveyor also several other 
sizes ; 26” K.E.K. Mill : Miracle Mill : her grator. 
HARRY H. GARD & CO.. LTD 
STAINES. 


COPPER STEAM PANS, with Copper Jackets 
(Tipping), 21 in. dia. by 23 in. deep. Price £25 each. 
Randalls, Engineers, Barnes (Tel.: Riv. 2436 & 2437). 
50,“ Welded air receivers concave dished ends 22 in. dia. 
4 ft. 6 in. long fer 100 Ibs. pressuce. Price 
£5 Os. “od. (five pounds) each ex works. THOMPSON & 
~ON (MILLWALL), LTp., Stores, 60 Hatcham Road, Nr. 
‘id Kent Road, S.E.15. 


10 HYDRO EXTRACTORS by leading makers 

from 18 in. upwards, with Safety Covers. 
Jacketted Steam Copper and Iron Pans. Calorifiers- 
Washing Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers, Barnes. *Tel.: Riv. 2436. 


100 STRONG NEW WATERPROOF APRONS. 


sons, Springfield Milis Preston, Lancs. Phone 2198 


To-day’s value 5s. each. Clearing at 30s. 
dozen. Also large quantity Filter Cloths, cheap. Wil- 
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MISCELLANEOUS CHEMICAL PLANT 
For Sale : 

BICHTEEN BOTTLE STERILISING RETORTS 
} It. dia. by 3 ft. deep with counter-poised swing 
lid and travs for goods. Complete with satet 
valve, gauges, ete., for 10-lbs. w.p. 

ONE—PORCELAIN PEBBLE MILL, twit pen- 
each 5 galls., capacity on stand for belt drive 

ONE—AMMONIA CONDENSER, 18 it. dia. | 
20 tt. 6 in. long with 40—14 in. id. tubes, N.H.. 
Receiver, 15 in. dia. by 11 ft. 3 in. long and Gas 
Purger complete with connections. 

ON E—HOMOGENISER by Astra, 300 g.p.h. capacity. 

gunmetal cvlinders and rams 1} in. bore by > in 
stroke. 

gr limber and Steel lead lined TANKS 

ONE >in. KEK GRINDING MILL. 

ONE—Circular ALUMINIUM MIXER 5 ft. Y in. dia 
by 3 ft. 3 in. deep with agitating gear and 1} in. 
coppel coil for steam heating. 

ON E—Sharples CENTRIFUGE tvpe MW. with bow! 
2 tt. 6 in. by 44 in. arranged for belt drive 

SEVERAL-—PLATE and FRAME FILTER PRESSES 
in cast iron and timber, bv weli-Known makers. 

ONE—STREAMLINE OIL FILTER : fype vs.L. 

ONE—Iwell turbine driven FAT EXTRACTOR. 
6 In. dia 

ONE—Iwell turbine 
24 in. dia. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS 
and WOOD LANE, LONDON, W.12, 


driven FAT EXTRACTOR. 





SERVICING 


RINDING, Drying, Screening and Grading of 

materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, etc. JAMES KENT LTD., 
Millers, Fenton, Staffordshire. Telegrams: Kenmil, 
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines). 


GEBIDIN G of every description of chemical and 
other materials for the trade with improved mills.— 
THOS. HILL-JoneEs, LTD., “* Invicta ** Mills, Bow Common 
Lane, London, E. Telegrams: “ Hill-Jones, Bochurch, 
London.” Telephone: 3285 East 


ONOMARKS. Permanent London address. Letters 
redirected. Coufidential. 5s. p.a. Royal patronage. 
Write Monomark BM/MONOSC, W.C.1. 





SITUATIONS VACANT 


None of the situations advertised in these « olu) nuns 
relates to a man between the ages of 18 and 501 usive 
or a woman between the ages of 18 and 40 inclusive, t.niess 
he or she is excepted from the provisions of the Control of 
Engagement Order, 1945, or the vacancy ts for employment 
excepted from the provisions of that Order. 


NEWCASTLE-UPON-TYNE AND GATESHEAD 

GAS COMPANY 
MANAGER — TAR AND 

WORKS 

PPLICATIONS are invited tor the above position 

Duties to include, under Works Manager operation 
and upkeep of plant, control of labour, supervision ol 
constructional work and allied duties. Applicants 
should state experience, chemical and chemical-engineer- 
ing qualifications, age and present employment. 

References should be given. 

Commencing salary not less than £600 basic plus wal 
bonus (at present about 12 per cent.) according to 
qualifications 

Excellent prospects. 

Apply —Chief Engineer, 30, Grainger Street, Newcastle- 
upon-Tyne, 1. 


ASSISTANT BENZOL 
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SITUATIONS VACANT 
NTELLIGENT man required to take charge of 
production of Waxes and Crayons on small scale plant. 
Excellent prospects. Write giving age, experience (in 
detail) and salary required. Box No. 2227, THE 
(HEMICAL AGE, 154, Fleet Street, London, E.C.4. 


UCALIFIED CHEMIST required for old-established 

Firm of Cable Manufacturers in the London Area to 
take charge of the Paper Cable Laboratory. In addition 
to supervising the routine work of the Laboratory, 
applicants must be capable of undertaking investig ational 
nd development work and of dealing with various 
hemical problems arising in power cable construction, 
installation and operation. Sound experience in the 
technique of cable practice is essential and preference 
will be given to applicants familiar with high voltage 
ipplications. Age about 30-35 Commencing salary 
£400-£500 according to qualifications and experience. 
Participation in the Company’s superannuation scheme 
is a condition of employment becoming effective after 
one vear’s service. Applications will be treated as 
strictly contidential and should give tull details of educa- 
tion, treining, and qualifications and complete record ot 
all Sw Vious experience. Box No. 2229, THE CHEMICAL 
AGP, 154, Tleet Street, London, E.C.4. 


WANTED 


\ TANTED—Rubber Mill, steam heated rolls 10 12 in. 
dia., 12 16 in. long, friction drive. Reply Box No. 

2250, THE CHEMICAL AGE, 154, Fleet Street, London, 

E.C.4. 

\ ’,ANTED.—Supplies of Nitre Cake in ten-ton lots, 
Box No. 2126, Tak C™EMICAL AGE, 154, Fleet 

“treet, F.C.4. 


W {NTED—4s 60 in. Rubber Calenders. Reply Box 
No. 223 “8, THE CHEMICAL AGE, 154. Fleet Street. 
London. E. roe 3 





NEW OR CLEAN USED 


BOTTLES 
WANTED 


in 

Oval White, ribbed or plain; or rounds, 
and medical flats in white or colours. 

Must be 16 or 20 ounce 
Any — haere for prdmpt cash. 
and Samples to 

VITAX "FERTILISERS LTD. 
BURSCOUGH BRIDGE LANCS 
ES CTR ram oes oN aM 


AU CTIONEERS, VALUERS, Ete. 


DWARD RUSHTON, SON AND KENYON 
(Established 1855). 














Auctioneers’ Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY, 


York House, 12 York Street, Manchester. 





Telephone : 1937 (2 lines) Central, Manchester. 
The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper should not be taken as an 
indication that they are necessarily available for 

_ export. 
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FOR IMMEDIATE DISPOSAL 
EX STOCK 

7WO 6in. Keith Blackman Gas Compressors, 
20,000 cu. ft. per min., 3 Ibs. pressure, 
belt driven. 

ONE 42 in. Copper Cage Bottom Discharge 
Swan Neck Hydro, Lead Lined. 

ONE 48 in. Steel Cage Swan Neck Bottom 
Discharge belt or steam driven Hydro. 
TWO 6 in. Steam Jacketed Belt driven Drum 

Pumps. 

THREE 3 in., ONE 2 in., ONE 13 in. Drum 
Pumps, geared by The Drum Engineering 
('o. 

ONE Vertical Two Throw Vulcanite lined 
Pump, 2 in. Plunger, 24 in. Stroke, belt 
driven. 

ONE Pearn !t.ry Vacuum Punap Steam driven, 
10 in. by 8 in. by 8 in. 

FULLEST DETAILS AND PRICES ON 

REQUEST. 
TAYLOR WILSON & CO. (PLAISTOW ) 
LIMITED, 
(‘he mical Engineers and Machinery Me rchants, 
55 & 55a, FALCON STREET, PLAISTOW, E.13 
Telephone : GRAngewood 2066. 


SWIFT 


& COMPANY PTY. LTD. 


Specialising in 


INDUSTRIAL CHEMICALS, SOLVENTS, 

PLASTICS, AND MATERIALS FOR MANU- 

FACTURING INDUSTRIES THROUGHOUT 
AUSTRALIA AND NEW ZEALAND. 


Open to extend connections with 


BRITISH MANUFACTURERS 
Head Office: 26/30, Clarence Street, Sydney, N.S.W. 











and at 
Melbourne, Adelaide, Perth, Brisbane and Wellington 
N.Z. 


Cable Address: SWIFT, SYDNEY 


Bankers: Bank of New South Wales, Sydney and 
London. 














Specialists in 
Carboys, Demijohns, Winchesters 


JOHN KILNER & SONS (1927) LTD. 
Tel. WAKEFIELD 2042 Established 1867 








TRIBASIC PHOSPHATE OF SODA 


Free Running White Powder 


Price and sample on application to : 


PERRY & HOPE, LIMITED, Nitshill, Glasgow 
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The first and best Acid Resisting Alloy 
TANTIRON 


Sole Manufacturers : 


fenn OX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 
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BELTING 


AND 


ENDLESS VEE ROPES 





Superlative Quality 
Large Stocks - Prompt Despatch 
FRANCIS W. HARRIS & Co. Ltd. 

BURSLEM - Stoke-on-Trent 


‘Phone: Stoke-on-Trent 7181. 











rams: Belting, Burslem 























“LION BRAND ” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 








METALLURGICAL WORKS LTD. | 


GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 





PROTECT WORKERS HANDS AGAINST 
IRRITANT SUBSTANCES 


ll rs 

















DISCOVERY 


keeps you informed 
on everyday science 
with popular arti- 
cles and news 
leading authorities 
1/6 MONTHLY 
19/- annual subscription 


EMPIRE PRESS 
NORWICH 











ROZALEX LTD., IO NORFOLK ST., MANCHESTER, 2 


Applied before work keeps hands healthy 























KEEBUSH 


Keebush is an acid-resisting constructional 
material used for the manufacture of tanks, 
pumps, pipes, valves, fanz, etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a 
relatively high mechanical strength, and is 
unaffected by therma! shock. It is being used 
in most industries where acids are also being 
used. Write tor particulars to— 


KESTNER’S 


5 Grosvenor Gardens, Loncon, S.W.|! 
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LARGE DEPT. FOR SCIENTIFIC BOOKS 


* BOOKSELLE To WORLD * 


New and secondhand Books on all branches of 
Chemistry and every other subject. Stock of 
nearly three million volumes. Books bought. 


QUICK POSTAL SERVICE 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Telephone : Gerrard 5660 (16 lines) 
Open 9-6 (including Saturday) 


I 





























| Pum ” 


FOR ALL 
ae! SG a: a me te 
HAND, BELT 
en LOBES) | 


ENGINE maven 


Mustratiag One of our 
Smai! Portable Rotary Pumps 


WE SPECIALISE IN PUMPS FOR VISCOUS MATERIALS 


BARCLAY KELLETT & Co. Ltd.. BRADFORD, Yorks. 


Pump makers since 1882 
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——CALLOW ROCK — 


High-Calctum 


LIME 


for all purposes 








e@ee@ 
QUICKLIME 
(Calcium Oxide) 


of the highest commercial quality 
in lumps or in coarse powder form 


HYDRATED LIME 


(Calcium Hydroxide) 


in Standard and Superfine grades to 
meet most industrial requirements. 
































GR 





NDING 
































Also Suppliers o! 


GROUND SILICA, FILLERS, 
AND CHEMICALS 








Grading, Mixing, 
Sieving or Separating 
and Dr ying Oo 
materials, etc., under- 
taken for the trade 






















[I MANOR STREET, FENTON 
JAMES KENT STAFFORDSHIRE 


LIMITED © MILLERS Phone : Grams : 






Stoke-on-Trent 4253-4 Kenmil, Stoke-on-Trent 
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2 a¢ ee i CFERING 
. . 4 iA ti “4 Fe % 
we raw & Be (NOTTI! i 


HASLAM ST., CASTLE BOULEVARD, 
NOTTINGHAM 


Telephone NOTTINGHAM 46068 (3 lines) 


Telegrams . CAPSTAN, NOTTINGHAM 


ON AIR MINISTRY . ADMIRALTY & 
WAR OFFICE LISTS 


REPETITION WORK 
IN ALL METALS 








“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 


ACID RESISTING 

CEMENTS & LININGS K 

Fe-PICKLING TANKS, FLOORS, »°< Y 
DIGESTERS, KIERS, SS F pts 

STONE, CONCRETE, QO pRormaldchyde, 


\ 

BRICK, WOOD S Alcohol, Oils, Greases 
ANS and Tar Acids, Benzene, 
Toluene Compounds HCl, 
H.SO,, HNO,, and H,PO, 
mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic, 
ic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids, Nascent 

Halogens and ies. 
UNDER STEAM PRESSURES 
SOLE MAKER OVER 4 YEARS’ EXPERIENCE 


JOHN L. LORD 
WELLINGTON CEMENT WORKS 
| peter BURY, LANCASHIRE 
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